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PREFACE. 


As my name appears in connection with that of the late Dkr. 
JosePH Ray, on the title-page of this work, it is proper to account 
for the circumstance by referring briefly to matters personal 
in their nature. As an author, Dr. Ray is known to the public 
at large, through the medium of his excellent mathematical 
publications. As an able and faithful teacher, his merits are 
deeply impressed on those who have been so fortunate as to come 
within reach of his immediate instructions and example. In 
every line of duty he was conspicuous for unremitting industry, 
and in all the relations of life, his first desire was to be of service 
to others. 

To me, his memory is endeared by many acts of friendship and 
confidence, extending over a period of twenty years, sixteen of 
which were spent with him as pupil and colleague, in Woodward 
College and High School. 

In his last illness, Dr. Ray expressed a wish that I should pre- 
pare for publication, his Higher Arithmetic, then unfinished, and 
directed his manuscripts and materials to be handed to me for 
that purpose. 

In performing the part thus assigned to me, I have endeavored 
to preserve the spirit and pursue the course indicated in the other 
Arithmetics of this series. With this view, the language of the 
author has been retained without material change as far as the 
manuscript was complete and ready for publication. Whenever 
a change has been made, it has been done with great caution 
and with an anxious desire to carry out the general plan of 
the work. New matter has been occasionally introduced when it 


. seemed necessary to render a demonstration more clear and con- 


clusive, or the treatment of a subject more full and satisfactory. 

This has been especially the case in the Contractions in Multi- 
plication, Contractions in Division, Greatest Common Divisor and 
Least Common Multiple both of whole numbers and fractions. 
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Ly PREFACE. 


Pure Arithmetic, comprising Simple Numbers, Common and 
Decimal Fractions has been discussed before any of its applica- 
tions. This arrangement is philosophical, and not open to objec- 
tion in a work of this character. 

In questions of proportion, and generally throughout the book, 
the analytic method of solution has been preferred to mere for- 
mal and irrational directions; for no true development of the 
intellectual powers or satisfactory knowledge of any science can 
be attained, unless the spirit of every operation is clearly seen 
through its form. 

Where the importance of the subject seemed to demand it, as 
in Insurance, Simple Interest, Compound Interest and their appli- 
cations, brief methods of operation have been given, and prac- 
tical rules deduced for the use of accountants and men of business, 

The difficulties and obscurities attending some of the applica- 
tions of Simple and Compound Interest are inseparable from the 
subjects themselves, and it is better to meet and overcome these 
obstacles in the school-room than in the counting-room. No 
apology is therefore offered for introducing these subjects and 
discussing them at large. 

The exercises are numerous, most of them new and interesting, 
and have been prepared with a view to practical utility. While 
they afford a full and thorough exercise in the principles of Arith- 
metic, at the same time, they enable the pupil to make use of his 
own knowledge to the best advantage. 

Circulating Decimals and other matters rather curious than ex- 
tensively useful, may be omitted until a review, if the want of time 
or the character of the pupils make it necessary; and any exam- 
ples considered too difficult at first may also be postponed in the 


same way. 
THE EDITOR. 


STEREOTYPE EDITION. 


The marked approbation extended to this volume, and its wide in- 
troduction into the best Schools of the country, having led to the sale 
of several editions in a few months, the work has been thoroughly 
revised, and is now presented in a permanent stereotype form. In the 
revision, by a careful abridgment of language, the ideas are pre- 
sented with greater precision and perspicuity, the book condensed, 
and a large number of new and interesting examples added. 
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ARITHMETIC. 


I. INTRODUCTION. 


ARTICLE 1, QUANTITY is any thing which can be in- 
creased or diminished. Thus, numbers, ‘lines, space, motion, 
time, and weight, are quantities. 


Art. 2. MATHEMATICS is the science of quantity. 


Art. 8. The fundamental branches of Mathematics are 
Arithmetic, Algebra, and Geometry. 


Art. 4. ARITHMETIC is the science of numbers. 
ART. 


5. A PROBLEM is a question proposed for solution. 
Arr. 6. A THEOREM is a truth to be proved. 
7 


Ant. 7. Problems and Theorems are both called Pro- 
positions. 
Arr. 8. A COROLLARY is a truth deduced from a pre- 


ceding proposition. 


Art. 9. A DEMONSTRATION is a process lot reasoning 
by which a proposition is shown to be true. 


Arr. 10. A DIRECT DEMONSTRATION is one which com- 
mences with known truths, and by a chain of reasoning 
establishes the proposition to be proved. ; 


REview.—l. What is quantity? Give examples. 2. What is Mathe- 
matics? 3. What are its fundamental branches? 4. Define Arithmetic. 
5. What is a problem? 6. A theorem? 7. What common name is applied 
to both? 8. What is a corollary? 9. A demonstration? 10. A direet 
demonstration ? 
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Art. 11. An. INDIRECT DEMONSTRATION is one which 
assumes the proposition to be false, and then proves that 
some absurdity will necessarily follow. This is sometimes 
called Reductio ad absurdum. 

Arr. 12. An Axiom is a self-evident truth; that is, a 
proposition so evident that it can not be made plainer by 
any demonstration. The following are among the most 
important axioms. 

1. If the same or equal quantities be added to equals, 
the sums will be equal. 

2. If the same or equal quantities be subtracted from 
equals, the remainders will be equal. 

3. If the same or equal quantities be multiplied by the 
same number, the products will be equal. 

4. If the same or equal quantities be divided by the 
same number, the quotients will be equal. 

5. Generally, if the same identical operation be per- 
formed on two equal quantities, the results will be equal. 


MATHEMATICAL SIGNS. 


Art. 13. For brevity, characters, called signs, are used 
in Mathematics. Those most used in Arithmetic, are 


yw eee ane LOE 

Art. 14. The sign +, read plus, is the sign of Addi- 

tion; it shows that the numbers between which it is placed 
are to be added together. Thus, 3 + 5 equals 8. 


Art. 15. The sign —, read minus, is the sign of Sub- 
traction; the number which follows it is to be subtracted 
from that which precedes it. Thus, 7 — 4 equals 3. 

Plus and minus are Latin words, signifying more and less, 


Art. 16. The sign X, read times, is the sign of Multi- 
plication. The numbers between which it is placed are to 
be multiplied together. Thus, 4 X 5 equals 20. 


Art. 17. The sign ~-, read divided by, is the sign of 
Division. The number which precedes it is to be divided 
by that which follows it. Thus, 20 + 4 equals 5. 


Revirw.—ll. An indirect demonstration? 12. What is an axiom? 
Name the most important axioms. 13-19. Describe the signs most fre- 
quently used in Arithmetic, and give examples of their use. 


CAE 
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NUMERATION AND NOTATION. 11 


Art. 18. The sign =, read equals, or is equal to, is the 
sign of Equality ; the quantities between which it is placed 
are equal to each other. Thus, 5 + 8 = 9 —1. 


Art. 19. A parenthesis ( ), or vinculum —, shows 
that two or more numbers are to be considered as one. 


Thus, (7+ 4) xX 83=38; or 8—5 xX 4=19+5 +2 


ARITHMETICAL DEFINITIONS. 
ArT. 20. A wnit is a single thing; a cent, a hat, &c. 


Art. 21. A number is a unit, or a collection of units 
classed under the same name, and answers to the question, 
How many? 

The unit of a number is one of the things it expresses: 
thus, In five cents, one cent is the wnit; in ten apples, one 
apple is the unit. 

Units are sometimes only relative in their character; 
thus, one foot is a unit in regard to feet, but it is only a 
part of a unit in regard to yards. One dima is a unit, that 
is, one in regard to dimes, but it is ten in regard to cents. 


Art. 22. Numbers are either abstract or concrete. An 
abstract number is one in which the kind of unit is not 
designated, as one, two, three, &c. A concrete number is 
one in which the kind of unit is designated, as one cent, 
two apples, ten bushels, &c. Concrete numbers are fre- 
quently called denominate numbers. 


Art. 23. Arithmetic is founded on NOTATION, and its 
operations are carried on by means of ADDITION, SUBTRAC- 
TION, MULTIPLICATION, and DIVISION. ‘These are termed 
the fundamental rules of Arithmetic. : 


II. NUMERATION AND NOTATION. 


Art, 24. NuMmERATION is the art of naming numbers. 


NoratTion is the art of representing numbers by char- 
acters called figures or digits. 


REVIEW.—20. What is a unit? 21. What a number? Show the 
relative character of some units. 22. What are abstract numbers? Con- 
erete? Give examples. 23. On what is Arithmetic founded? What are 
its fundamental rules? 24. What is numeration? What is notation? 
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Art. 25. The first nine numbers are each represented 
by a single figure, thus: 
1 2 3 + 5 6 7 8 9 


one. two. three. four. five. six. seven. eight. nine. 


All other numbers are represented by combinations of 
these and another figure, 0, called zero, naught, or cipher. 


ReMARK.—tThe cipher, 0, is used to indicate no value. The other 
figures are called significant figures, because they indicate some value. 


Art, 26. The number next higher than 9 is named 
TEN, and is written with two figures thus, 10: in which 
the cipher, 0, merely serves to show that the unit, 1, on 
its left is different from the unit, 1, standing alone, which 
represents a single thing, while this represents a single 
group of ten things. 

The numbers succeeding Ten are written and named a 
follows: 


11 12 13 14 15 16 


eleven. twelve. thirteen. fourteen. fifteen. sixteen. 


17 18 19 


seventeen. eighteen. nineteen. 


In each of which, the 1 on the left, represents a group of 
ten things, while the figure on the right, expresses the 
units or single things additional, required to make up the 
number. 


REMARK.—The words eleven and twelve are supposed to be de- 
rived from the Saxon, meaning one left after ten, and two left after ten. 
The words thirteen, fourteen, &c., are contractions of three and ten, 
Jour and ten, &c. 


The next number to nineteen, (nine and ten), is ten and 
ten, or two groups of ten, written 20, and called twenty. 

The next are twenty-one, 21; twenty-two, 22; &c., up 
to three tens, or thirty, 80; forty, 40; fifty, 50; sixty, 60; 
seventy, 10; eighty, 80; ninety, 90. 


ReEviEw.—25. How are the first nine numbers represented? How are 
numbers above nine represented? em. For what is the cipher used? 
What are the other figures called? 26. How is Ten written? What 
does the cipher show? What does the 1 represent? Write the next nine 
numbers. Explain theirnames. Show what the figures denote in each. ; 


NUMERATION AND NOTATION. is 


The highest number that can be written with two figures 
is 99, called ninety-nine; that is, nine tens and nine units. 


The next higher number is 9 tens and ten, or ten tens, 
‘which is called a hundred, and written with three figures, 
100; in which the two ciphers merely show that the unit 
on their left is neither a single thing, 1, nor a group of 
ten things, 10, but a group of ten tens, being a unit of a 
higher grade than either of those already known. 

In like manner, 200, 300, &c., express two hundreds, 
three hundreds, and so on, up to ten hundreds, called a 
thousand, and written with four figures, 1000, being a 
unit of a still higher order. 


Art. 27. From what has been said, it is clear that a 
figure in the Ist place, with no others to the right of it, 
expresses wnits or single things; but standing on the left 
of another figure, that is, in the 2d. place, expresses groups 
of tens; and standing at the left of two figures, or in the 
5d place, expresses tens of tens, or hundreds; and in the 
Ath place, expresses tens of hundreds or thousands. Hence, 
counting from the right hand, 


The order of Units is in the 1st place . 1 
The order of Zens is in the 2d place . 10 
The order of Hundreds is in the 3d place . 100 


The order of Thousands is in the 4th place . 1000 


By this arrangement, the same figure has different values 
according to the place in which it stands. Thus, 3 in the 
first place is 3 units; in the second place 5 tens, or thirty; 
in the third place 8 hundreds; and so on. 


Art. 28. The word Units may be used in naming all 
the orders as follows: ) 
Simple units are called. . . Units of the 1st order. 
Wenge seh eh ey enheer 4 Units op ithe 2d arder. 
Hundreds . 1. « « « « « Units of the 3d order. 
Thousands . . « « « » « . Units of the 4th order. 
&e. &e. 


Review.—26. What are 20, 30,40? What is the highest number of two 
figures? Whatis the nextcalled? How is it written? Explain its figures. 
What is a Thousand? How written? 27. What does a figure in the Ist 
place express? a figure in the 2d place? in the 3d place? in the 4th 
place? How does the value of the same figure vary? 
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Notz.—When units are named without reference to any par- 
ticular order, units of the first order are always intended. 


Art. 29. The preceding articles show the method of 
expressing numbers less than one thousand. For exam- 
ple, in the number four hundred and twenty-five, there are 
4 hundreds, 2 tens or twenty, and 5 units; the number 
is therefore written, 4 2 5. 

In the number three hundred and nine, there are 3 hun- 
dreds, 0 tens, and 9 units; or 8 units of the third, and 
none of the second, and 9 of the first order; hence, the 
number is represented thus, 309. 


Art. 80. SUMMARY OF PRINCIPLES. — 


1. All numbers are represented by the nine digits and zero 

2. Zero has no value; tts use is to fill vacant places. 

3. The base of our system of notation is ten; ten units of 
any order making one unit of the order next higher. 

4. The same figure has different values according to the 
place wt occuptes. 


Art. 31. TABLE OF ORDERS. 

Sth. Sth... ‘7th. - 6th, 5th, 4th. 8de “2d. 1st 
s e e wm ° es e e ° 
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Art. 32. For convenience in reading and writing num- 
bers, periods of three orders each, are used. The first 3 
orders, UNITS, TENS, and HUNDREDS, constitute the first 
or UNIT PERIOD. The second 38 orders form the second 
or THOUSAND PERIOD; the third 3 orders, the third or 
MILLION PERIOD. 


Ruvinw.—29. Write the number four hundred and twenty-five. Write 
‘the number three hundred and nine. 
* 


NOTATION AND NUMERATION. 1% 


Art. 33. List of the Periods, according to the common | 
or French method of Numeration. 


First Period . Units. Sixth Period . Quadrillions. 
Second. . . Thousands.| Seventh. . . Quintillions. 
Third -.-. . Millions. Highth . . . Sextillions. 
Fourth. . . Billions. | Ninth . . . Septillions. 
Fifth 2%) < Trillions.’) )/Tenth ; 4.4%) Octilliong: 


The next twelve periods are, Nonillions, Decillions, Un- 
decillions, Duodecillions, Tredecillions, Quatuordecillions, 
Quindecillions, Sexdecillions, Septendecillions, Octodecil 
lions, Novendecillions, Vigintillions. 


Art. 34. Division of the orders into periods. 


mM 
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5th Period. 4th Period. 8d Period. 2d Period. Ist Period.: 


Art. 85. RULE FOR NUMERATION. 


Begin at the right, and point the number into periods of three 
Jigures each. Commence at the left, and read in succession each 
period with tts name. 

REMARK.—Numbers may also be read by merely naming each 
Jigure with the name of the place in which it stands. This method, 
however, is rarely used except in teaching beginners. Thus, the 
numbers expressed by the figures 205, may be read two hundred and 
jive, or two hundreds no tens and jive units. 


Express in words, the number which is represented by 
608921045. The number, as divided into periods, is 608° 
921°045; and is read six hundred and eight millions 
nine hundred and twenty-one thousand and forty-five. 


REVIEW.—30. What are the principles of Notation and Numeration? 
31. Repeat the Table of Orders. 32. What are periods and their use? 
33. Name the first ten. 34, Give an example of the use of periods in a par- 
ticular case. 35, What is the rule for Numeration? What other method 
may be used? | 
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EXAMPLES IN NUMERATION. 


7 12345 1375482 29347283 

40 68380 6030564 387053495 

— 85 94025 7004025 45004024 
503 70500 8025607 50340726 

278 . 165247 9030040 60025709 


1345 3503804 6002007 343827544 
2450 204026 4300201. 904207080 
3708 500050 8605004 700200408 
4053 808080 2030405 502003070 
7009 7300038 6005010 830070320 
832045682327825000000321 
8007006005004003002001000000 
60030020090080070050060030070 
504030209102800703240703250207 


Art. 36. RULE FOR NOTATION. 


Write, first the number of the highest period, then, of the other 
periods in their proper succession, filling vacant places with 
ciphers. 

Express in figures the number four millions twenty 
thousand three hundred and seven. Ans. 4020307. 

Write 4 in millions period; place a dot after it to sepa- 
rate it from the next period: then, write 20 in thousands 
period; place another dot: then write 307 in units period. 
This gives 4° 20°307. As there are but two places in 
the thousands period, a cipher must be put before 20 to 
complete its orders, and the number correctly written, is 
4020307. 

Notre.—Every period, except the highest, must have its three 
figures; and if any period is not mentioned in the given number, 
supply its place by three ciphers. 


Proor.—Apply to the number, as written, the rule for 
numeration, and see if it agrees with the number given. 


EXAMPLES IN NOTATION. 


1. Seventy-five. 4. Two hundred and _forty- 
2. Ninety. four. 
3. One hundred and _thirty- 5. Two hundred and forty. 


four. 6. Two hundred and four. 


oO oo -~I 


vy 
12. 


13. 
14. 


15. 
16. 


17. 
18. 


19. 


20. 


21. 
22. 
23. 
24. 
25. 
26. 


27. 
28. 
29. 


NUMERATION AND NOTATION. 


One thousand two hundred 
and thirty-four. 

Three thousand four hun- 
dred and ninety. 

Seven thousand and twenty- 
five. 

Nine thousand and seven. 
Forty thousand five hun- 
dred and sixty-three. 
Seventy thousand and twen- 
ty. 

Eighty-four thousand and 
two. 

Ninety thousand and nine. 
Sixty thousand six hun- 
dred. 

One hundred and sixty-four 
thousand three hundred and 
ninety-four. 

Two hundred and seven 
thousand four hundred and 
one. 

Five hundred thousand and 
thirty. 

Six hundred and forty thou- 
sand and forty. 

Hight hundred and_ two 
thousand two hundred. 
Nine hundred thousand 
nine hundred. 

Seven hundred thousand 
and seven. 

One million four hundred 
and twenty-one thousand 
six hundred and eighty- 
five. 

Six millions sixty thousand 
and sixty. 

Nine millions nine thou- 
sand and nine. 


Seven millions and seventy: 


. Nine 
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. Three hundred and seventy. | 30. Twenty-three millions six 
. Six hundred and ten. 

. Eight hundred and one. 
10. 


hundred and forty-five thou- 
sand nine hundred and sev- 
enty-one. 


. Ten millions one hundred 


thousand and ten. 
Ninety millions ninety thou- 
sand and ninety. 


. Eighty-eight millions sev- 


enty thousand and five. 


Sixty millions seven hun- 
dred and five thousand. 


. One hundred millions. 
. Two hundred and fifty mil- 


lions three hundred and 
three thousand and twenty- 
Six. 


. Eight hundred and seven 


millions forty thousand and 
thirty-one. 


. Seven hundred millions sev- 


enty thousand and seven. 


. Two billions and twenty 


millions. 


. Thirty trillions thirty mil- 


lions thirty thousand and 
thirty. 


. Nineteen quadrillions twen- 


ty trillions and five hun- 
dred billions. 


. Ten quadrillions four hun- 


dred and three trillions 
ninety billions and six 
hundred millions. 


. Eighty octillions sixty sex- 


tillions three hundred and 
twenty-five quintillions and 
thirty-three billions. 


hundred decillions 
seventy nonillions six o0c- 
tillions forty septillions fif- 
ty quadrillions two hun- 
dred and four trillions ten 
millions forty thousand and 
sixty. 


REVIE w.—36. What is the rule for notation ? What is the proof? 


. 


2 
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ENGLISH METHOD OF NUMERATION. 


Art. 37. Although now but little used, the learner 
should understand this system of Numeration. The first 
six orders have the same names as in the French method, 
and these constitute the period of Units. The next o1 
Millions period, consists of siz orders. Hach succeeding 
period consists of six orders, and their names are Billions, 
Trillions, Quadrillions, Quintillions, and so on. The fol- 
lowing table illustrates this method: 


n ° 
5 a a 
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By this system the first twelve figures would be read, 
two hundred and ten thousand nine hundred and eighty- 
seven millions, six hundred and fifty-four thousand three 
hundred and twenty-one. By the French method they 
would be read, two hundred and ten billions, nine hun- 
dred and eighty-seven millions, six hundred and fifty-four 
thousand, three hundred and twenty-one. 


ROMAN NOTATION. 


Art. 38. In the Roman Notation, numbers are repre- 
sented by letters. The letter I represents one; V, jive; X, 
ten; L, fifty; C, one hundred; D, five hundred; and M, one 
thousand. The other numbers are represented according 
to the following principles: 


1st. Every time a letter is repeated, its value iy repeated. 
Thus, Il denotes two; XX denotes twenty. 


REVIEW. —37. Explain the English method of Numeration. Give an 
example of its application. 38. How are numbers represented in the 
Roman Notation? What numbers are represented by I, V, X, C, D, M? 


ADDITION. 1g 


2d. Where a letter of Jess value is placed before one of 
greater value, the less is taken from the greater. If placed 
after it, the less is added to the greater. Thus, IV denotes 
four, while VI denotes six; IX denotes nine, while XI 
denotes eleven. 

3d. A bar, —, placed over a letter increases its value a 
thousand times. Thus, V denotes five thousand; M denote 
one million. 
ROMAN TABLE, 


dhe. ierte eh Owed XXX... Thirty. 
Licey: eee! Xow a. Horty. 

BEDS. ins, /Lhree: L conndtaiby.. 

BY. ale hour, DX ioe Sixty. 

Vober ar aren Wei XU Sete SN inety, 

View 2s fie? C . . One hundred. 
UEW.4 sxe Nona: CCCC . . Four hundred. 
A aa Ten. D . . Five hundred. 
BAL. cer -Bleven, DC... Six hundred. 
XIV. . Fourteen. DCC . . Seven hundred. 
XV... . Fifteen. DCCC. . Hight hundred. 
SENT oie ay Baxteen: DCCCC . Nine hundred. 
XIX . . Nineteen. M . . One thousand. 
XX. . . Twenty. MM ... Two thousand. 


XXI . . Twenty-one. | MDCCCLVI 1856. 


IIt. ADDITION. 


ArT. 39. ADDITION is the process of collecting two o1 
more numbers into one sum. 
Sum or Amount is the result obtained by Addition. 


Art. 40. Since a number is a collection of units of the 
same kind, two or more numbers can be united into one sum, 
only when their units are of the same kind. Two apples and 
3 apples are 5 apples; but 2 apples and 3 peaches can not 
be united into one number, either of apples or of peaches. 


REVIEW.—38. What is the effect of repeating a letter? Of placing a 
letter of less value before another of greater value? Of placing one of less 
value after one of greater value? Of placing a baroveraletter? 39 What 
is addition? Sum or amount? 
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Nevertheless, numbers of different names may be added 
together, if they can be brought under a common denomi- 
nation. Thus, 2 men and 8 women are 5 persons. Two 
horses, 8 sheep, and 4 cows, are 9 animals. 


RULE FOR ADDING SIMPLE NUMBERS. 


1. Write the numbers to be added, so that figures of the same 
order may stand in column, units under units, tens under tens, 
hundreds under hundreds, &c. 

2. Begin at the right, and add each column separately, placing 
the untts of each sum under the column added, and carrying the 
tens to the next column. At the last column, set down the whole 
amount. 


What is the sum of 639, 82, and 543? 


S oLuTIoNn.—Writing the numbers as in the margin, 639 
pay, 8 and 2 are 5, and 9 are 14 wnits, which are 1 ten 82 
and 4 units. Write the 4 units beneath, and carry the 543 
1 ten to the next column. Then 1 and 4 are 5, and 8 are 1264 
18, and 3 are 16 tens, which are 6 tens to be written 
beneath, and 1 hundred to be carried to the next column. Lastly, 
1 and 5 are 6, and 6 are 12 hundreds, which is set beneath, there 
being no other columns to carry to or add. 


DEMONSTRATION.—l. Figures of the same order are 
written under each other for convenience, since none but 
units of the same name can be added. (Art. 40.) 

2. Commence at the right to add, so that when the sum 
of any column is greater than nine, the fens may be car- 
ried to the next column, and, thereby, units of the same 
name added together. 

3. Carry one for every ten, since ten units of each order 
make one unit of the order next higher. (Art. 80.) 


METHODS OF PROOF, 


Art. 41. 1. Add the figures downward instead of up- 
ward; or 


REVIEW.—40. What is necessary in order that numbers may be added 
into one sum? Why? What is the rule for adding simple numbers? 
Explain the example, and give the reasons for the rule. 41. What is the 
first method of proof? 
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2. Separate the numbers into two or more divisions; 
find the sum of the numbers in each division, and then 
add the several sums together; or 


3. Commence at the left; add each column separately ; 
place each sum under that previously obtained, but ex- 
tending one figure further to the right, and then add them 
together. 


In all these methods the result should be the same as 
when the numbers are added upward. 


Nort.—For proof by casting out the 9’s, see page 68. 


EXAMPLES FOR PRACTICE. 


Find the sum, 

1. Of 76767; 7654; 50121; ‘775. Ans. 1853817. 
2. Of 97674; 686; 7676; 9017. Ans. 115058. 
3. Of 971; 7430; 97476; 76734. Ans. 182611. 


4. Of four hundred and three; 5025; sixty thousand 
and seven; eighty-seven thousand; two thousand and 


ninety, and 100. Ans. 154625. 
5. Of 999; 3400; 73; 47; 452; 11000; 198; 97; 
9908; 42, and 5100. Ans. 31806. 


6. Of 20050; three hundred and seventy thousand 
two hundred; four millions and five; two millions ninety 
thousand seven hundred and eighty; one hundred thou- 
sand and seventy; 98002; seven millions five thousand 


and one; and 70070. Ans. 18754178. 


7. Of 609505; 90070; 90300420; 9890655; 789; 
37599; 19962401; 5278; 2109350; 41236; 722; 
8764; 29753, and 370241. Ans. 123456789. 


8. Of two hundred thousand two hundred; three hun- 
dred millions six thousand and thirty; seventy millions 
seventy thousand and seventy; nine hundred and four 
millions nine thousand and forty; eighty thousand; ninety 
millions nine thousand; six hundred thousand and sixty; 
five thousand seven hundred; four millions twenty thou- 


sand and twenty. Ans. 1869000120. 


_ Revizw.—What is the second method of proof? The third ? 
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In each of the 7 following examples, find the sum of 
the numbers from A to B, including these numbers. 


AY B. 
BTL g Po, Ose Ipgp ity ee! gee oies, 
10. OB SING lowe es sree aan 
1a SOO win. oat) OOO: ee. eo aennes 49110. 
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15. ..31989° 3 OS SZ026 2. SS Ans T260a20. 


16. Paid for coffee, $375; for tea, $280; for sugar, 
$564; for molasses, $119; and for spices, $75: what 
did the whole amount to? Ans. $1413. 

17. Bought three pieces of cloth: the first cost $87; 
the second, $25 more than the first; and the third, $47 
_more than the second: what did all cost? Ans. $358. 

18. Bought three bales of cotton. The first cost $325; 
the second, $16 more than the first; and the third, as 
much as both the others: what did the three bales cost? 

Ans, $1332. 

19. A has $75; B has $19 more than A; © has as 

much as A and B, and $23 more; and D has as much as 


A, B, and C together: what sum do they all possess? 
Ans. $722. 


IV. SUBTRACTION. 


Art. 42. SusrRacTion is the process of finding the 
difference between two numbers. 

The larger number is the Minuend; the less, the Sub- 
trahend; the number left, the Difference or Remainder 

Minuend means to be diminished; subtrahend, to be 
subtracted. 

Art. 43. Subtraction is the reverse of Addition, and 
since none but numbers of the same kind can be added 


REVIEwW.—42. What is Subtraction? Minuend? Subtrahend? Re- 
“ mainder? What does minuend mean? ‘ What does subtrahend mean? 
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together, (Art. 40), it follows, therefore, that a number 
can be subtracted only from another of the same kind: 
2 cents can not be taken from 5 apples, nor 3 cows from 
8 horses. 


Art. 44. RULE FOR SUBTRACTING SIMPLE NUMBERS. 


1. Write the less number under the greater, placing units under 
wnits, tens under tens, he. 

2. Begin at the right, subtract each figure from the one above 
it, placing the remainder beneath. ° 

3. If any figure exceeds the one above it, add ten to the upper, 
subtract the lower from the sum, and carry one to the next lower 
Jigure.« Ath At hid 

From 827 dollars take 534 dollars. 


Sotution.—After writing figures of the same Dollars. 
order under each other, say, 4 units from 7 units 827 
leaves 3 units. Then, as 8 tens can not be taken 534 


from 2 tens, add 10 tens to the 2 tens, which makes 998 Fyand 
12 tens, and 38 tens’from 12 tens leaves 9 tens. 

To compensate for the 10 tens added to the 2 tens, add one hundred 
(10 tens) to the 5 hundreds, and say, 6 hundreds from 8 hundreds 
leaves 2 hundreds; and the whole remainder is 2 hundreds 9 tens 
and 8 units, or 298. 


DEMONSTRATION,—I. Since a number can be subtracted only 
from another of the same kind, (Art. 43), figures of the same name 
are placed in column, to be convenient to each other, the less number 
being placed below as a matter of custom. 

2. Commence at the right to subtract, so that if any figure is 
greater than the one above it, the upper may be increased by 10, and 
the next lower figure by 1; both numbers being equally increased, 
since 10 in any place is equal to 1 in the next higher place. 


The difference between two numbers is the same as 
the difference between those numbers increased equally. 
Thus, the difference between 2 and 5, is the same as the 
difference between 2-+-10 and 5+10, or 12 and 15. 


There is another method of performing the operation 


Revirw.—43. What is subtraction the reverse of? Why? What is 
necessary in order that one number may be subtracted from another? 
Why? 44. What is the rule for subtracting simple numbers? Exptain 
the example, and give the reasons for the rule. 
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when the lower figure is greater than the. upper, called 
borrowing. To explain this, take 26 from 75. 
SoLutTron.—Since 6 units can not be taken from 75 
5 units, borrow 1 ten from the 7 tens, and add it to 26 
the 5, which will make 15 units. Then, 6 units from 49 
15 units leaves 9 units; and 2 tens from 6 tens, (the 
number left in tens’ place) leaves 4 tens: and the whole remainder 
‘is 4 tens and 9 units, or 49. 
Proor.—Add the remainder to the less number. The 
sum will be equal to the greater. 
Novre.—For proof by casting out the 9’s, see page 69. 


EXAMPLES FOR PRACTICE. 
1. From 30020087 take 50009. 


When there are no figures in the 30020037 
lower number to correspond with those 50009 
in the upper, consider the vacant places 29970028 Pant 
occupied by zeroes. 
FROM TAKE REM. 
2. OGRE ee 80253 . . 49432. 
3. 1145906 . . 39876 . 1106030. 
4. 7150490 . . 92367 . 7058123. 
5. 2900000 ns. TTLSO8. sad wate 
6. 71086540 . . 64179730 . 6906810. 
7. 10148072 . . 9247568 . . 895504. 
8. 20286144 . . 18495136 . 1791008. 
9. 25047361 . . 7140851 . 17906510. 
10. 101067800 . . 100259063 . . 808737. 


In each of the following examples to the 18th, subtract 
the first number from the second, then from the re- 
mainder, and so on, till a remainder is found less than 
the first number. LAs ie) 

1; 73590ndi36800 +. wbosaee sd) sceeiihe 

12. 7598 and °3b768. “ofa os ARG. 

iS: 59649 and’ 246607 See ee 

14... 780928 and:-2500000°. oe 2-9)-45.807219. 

15. 3956847 and 21018802. . . . 1234567. 

16. 9080907 and 60000000. . . . 5514558. 

17. 1234567 and 10000000. . . . . 123464. 

18. 988979. and 9389790 wae es es oe ee. 
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19. A merchant has $3050; what sum will he have, 
after paying $2364? Ans. $686. 

20. How many years from the discovery of America 
in 1492, to its Independence in 1776? Ans. 284. 

21. A has $5000, and owes $2705; what will be left 


after paying his debts? Ans. $2295. 
22. A farm that cost $7253 was sold at a loss of 
$395; for how much was it sold? Ans. $6858. 
23. What number must be added to 6428 that the © 
sum shall be 8350? Ans. 1922. 
24. The difference of two numbers is 19034, and the 
greater is 75421; what is the less? Ans. 56387. 
25. How many times can 285 be subtracted from 
1425? Ans. 5. 
26. Which is the nearer number to 920786; 1816045 
or 25427? Ans. Neither. Why? 
27. Of the numbers 23452 and 60000, how much is 
one nearer to 41386 than the other? Ans. 680. 
28. A merchant owing $5000, paid $2175, and $1850; 
how much was unpaid? Ans. $975. 


29. From a tract of land containing 10000 acres, the 
owner sold to A 4750 acres; and to B 875 acres less 
than A: how many acres had he left. Ans. 1875. 

30. A, B, C, D, are 4 places in order in a straight line. 
From A to D is 1468 miles; from A to OC, 728 miles; 
and from B to D, 1317 miles. How far is it from A to 
B, from B to C, and from € to D? 

Ans. A to B, 146 miles; B to OC, 582; C to D, 7385. 

31. From Pittsburgh to New Orleans is 1999 miles; 
from Pittsburgh to Memphis is 1260 miles; and from 
Cincinnati to New Orleans is 1523 miles: how far is it 
from Cincinnati to Pittsburgh, from Cincinnati to Mem- 
phis, and from Memphis to New Orleans? 

Ans. From ©. to P. 476 miles; from C. to M. 784; 
‘from M. to N. O. 789 miles. 


Art. 45. EXAMPLES IN ADDITION AND SUBTRACTION. 


1. Add 37452 to 19576, and from the result subtract 
the sum of 19914 and 19715. Ans. 17399. 


Revizw.—44. What is the method of borrowing? What is the proof 
for subtraction? 
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From the sum of 28374 and 56182, aibitaat the 


taken of 100000 and 84506. rine 69012. 

3. To the difference of 95603 and 44571, add the dif- 
ference of 8632 and 4179. wae 55485. 

4. From the difference of 73825 and 3149 subtract the 
difference of 8645 and 4702. Ans. 233. 

5. From what number must 256 be subtracted to leave 
the remainder 144? Ans. 400. 

6. To what number must 1327 be added, to make the 
sum 5000? Ans. 38678. 

7. From what number must 27 be subtracted 8 times, 
to leave 38? Ans. 119. 

8. To what number must 65 be added 4 times, to make 
the sum 297? Ans. 87. 


9. The distance by railroad from Cincinnati to Cleveland 
is 275 miles. When one locomotive is 60 miles from Cin- 
cinnati, and another 118 miles from Cleveland, how far are 
they apart? How far apart, when one has traveled 174 


miles, and the other 185 miles? 
Ans. 97 miles and 82 miles. 


10. A was 87 years old when B was born; how old was 
A, when B was 25 years of age? and how old was B, when 


A was 73 years of age? . Ans. 62 and 86. 
11. Which is the nearer number to 356908; 713866 
or 7849, and how much? Ans. The last, by 7899. 


V. MULTIPLICATION. 


Art. 46. Munrtrerication is taking one number as 
- many times as there are units in innokier: or . 
Multiplication is a short method of ee numbers that 
are equal. 
‘The number to be sake is called the Multiplicand; the 
other number, the Multiplier? and the result obtained, the 


Product. 


Ruviuw.—46. What is Multiplication? What is the Multiplicand? 


x 


27 


42 trees. 
42 trees. 


18] 19} 20 


126 trees. 
i? 
126 trees. 


| 26) 28} 30) 82) 34} 36) 38) 40 
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MULTIPLI 


This process is Multiplication. 


and then adding. This 
kers), because they make the product. 


160|170\180'190|200 
187/198|209|220 
192/204 |216|228|240 


921) 234/247 |260 


938|252|266|280 


240/255 |270|285|300 


972|288|304|320 


\ 


126 for the whole number of trees. 
Instead, however, of writing 42 three times, write 


it once; then placing under it the figure 3, the number 


of times it is to be taken, say, 3 times 2 are 6, and 38 


times 4 are 12 


How many trees in 3 rows, each containing 42 trees. 
The Multiplicand and Multipher are together called 


SoLuTION.—Since 8 rows contain 3 First row, 


times aS many trees as-one row, take 42 Second row, AP, trees. 
gives 


three times. This may be doneby writing ‘Third row, 42 trees. 


42 three times, 
Factors (ma 


989|306|323/340 | 
306 |/324)342/360 


247 266/285 |304/323|342/361/380 


340|360/380|400 


3] 4] 9} 10] 11] 12} 13] 14] 15) 16| 17] 
4| 6 8} 10) 12) 14; 16| 18| 20) 22) 24 
9/12 21] 24; 27| 30) 83) 86) 89) 42) 45) 48; 51] 54) 57| 60 
12\16 32] 36| 40) 44) 48) 
15 |20 35| 40| 45) 50] 55| 60 
2/18|24| 30) 36) 42) 48} 54) 60| 66] 72; 
212 84 
24/32; 40) 48) 56] 64| 72 96/104 
27|36| 45| 54| 63| 72) 81 
20|30/40| 50) 60] 70 110}120,13 
33/44 110/121/132/14 
36/48) 60| 72] 84) 96|108)120|132 144\156 
|39/52| 65| 78) 91 143]156|169|182 
43/56| 70; 84| 98 154/168/182 
45|60| 75 120/135|150|165|180 
48164) '128|144|160|176|192|208) 
51/68) [153|170|187|204|221 
54/72) 90 162|180|198|216|234 
19|38/57|76| 152|171/190|209|228 
40|60)/80|100|120|140|160/180|200|220|240|260|280 
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Art. 47. Toxrorem.—The product of two numbers is the 
same, whichever factor is the nvultiplier. 


DEMONSTRATION.—To find the number of stars in this diagram, 
multiply the number of stars in a row, by the number of rows. Count- 
ing up and down, there are 4 in a row, and 3 rows; 


hence, there must be 3 times 4,12 stars. But ig ‘ : 
across, there are 3 in a row, and 4 rows; hence, ~«, 

‘ * *K 
there must be 4 times 8, = 12 stars. The two pro- , Seats 


ducts, 3 times 4 and 4 times 8, are equal, since 
each gives the whole number of stars in the diagram. The same 
may be shown of any two numbers. 
° 
Art. 48. Turorem.—The product is always of the same 
name as the multiplicand. 


DeMONSTRATION,—The nature of a number is not changed by 
repeating it. Thus, 5 dollars multiplied by 2, that is, taken twice, 
must be 10 dollars. : 


Art, 49. THrorEM.— The multiplier must always be an 
abstract number. 


DEMONSTRATION.—The multiplier shows the number of times 
the multiplicand is to be taken; hence, it can not be yards, bushels, 
or any concrete number. Wecan attach no idea to taking any thing 
so many dollars times, or so many inches times. It may then be asked, 
how explain the solution of such questions as “ What will 3 yards 
of cloth cost at 5 dollars a yard ?’’ Ans. By the following or a simi- 
lar Analysis: Three yards will cost three times as much as one yard; 
therefore, if one yard cost 5 dollars, 3 yards will cost 8 times 5 dol- 
lars, = $15. 

REMARK.—Hence, it is absurd to talk of multiplying dollars by 
dollars. It would be as rational to propose to find the product of 
3 apples by 2 turnips. 


Art. 50. Multiplication is divided into two cases: 
1. When the multiplier does not exceed 12. 
2. When the multiplier exceeds 12. 


RULE WHEN THE MULTIPLIER DOES NOT EXCEED 12. 


1. Write the multiplicand ; place the multiplier under it, and 
draw a line beneath. 

2. Begin with units; multiply each figure of the multiplicand 
by the multiplier, setting down and carrying as in Addition. 
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At the rate of 53 miles an hour, how far will a railroad 
ear run in four hours? 

Sotutr1on.—Here say, 4 times 38 (units) are 53 miles. 
12 (units); write the 2 in units’ place, and carry 
the 1 (ten); then, 4 times 5 are 20, and 1 carried 
makes 21 (tens), and the work is complete. 


™~ 


212 miles. 


DEMONSTRATION.—The multiplier being written under the mul- 
tiplicand for convenience, begin with units, so that if the product 
should contain tens, they may be carried to the tens; and so on for 
each successive order. 

Since every figure of the multiplicand is ieelaghed therefore, the 
whole multiplicand is multiplied. 


Proor.—Separate the multiplier into any two parts; 
multiply by these separately. The sum of- the products 
must be equal to the first product. 


EXAMPLES FOR PRACTICE. 
MULTIPLICAND. MULTIPLIER. PRODUCT. 


1. COO  EiRae sO. pcos at ae 
2. De ee a dae te re ay fe ote aoe eee 
3. SL O0 vo ve" a) 6 iD Mal aranggy Bing: cate Ones 
4. OSE TAs. ikl. 4 beat) oo a BON Reds 
5. 64383 0. A. (Le oS er ho 06 TS: 
6. SOUR Par so bee's ae 2am os I ae TOT oe 
mh BS1947 eed ae 9 7541469. 
8. 645703 . 10 6457030. 
9. 


AN TEI A eae: 


10. If 4 men can perform a certain piece of work in 
15 days, how long will it require 1 man? 
Sonurron.—One man will be four times as long as four men. 
4X 15= 60 days. 


11. How many pages in a half-dozen books, each con- 


taining 3836 pages? | Ans. 2016. 
12. How far can an ocean steamer travel in a week, at 
the rate of 245 miles a day? Ans. 1715 miles. 


Review.—46. Repeat the Multiplication Table. 47. Prove the theo- 


rem. 48. How is the denomination of the product known? Why? ~ 


49. What kind of a number is the multiplier? Why? 50. How is multi- 
plication divided ? What is the rule when the multiplier does not exceed 
12? Give the reason. What is the proof? 
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13. What is the yearly expense of a cotton-mill, if 
$32053 are paid out every month? Ans. $384636. 


Art. 51. Rute WHEN THE MULTIPLIER EXCEEDS 12. 


1. Write the multiplier under the multiplicand, placing figures 
of the same order under each other. 

2. Multiply by each figure of the multiplier successively ; first 
by the units’ figure, then by the tens’ figure, &c.; placing the right 
hand figure of each product under that figure of the multiplier 
which produces it. 

3. Add the several partial products together; their sum will be 
the required product. 

Multiply 246 by 255. 

Sonution.—First multiply by 246 
5 (units), and place the first figure 29235 
of the product, 1230, under the 5 ata 
(units). Then multiply by 3 (tens), re : 0 ppiae by 3 M4 
and place the first figure of the . product by 30 
product, 738, under the 3 (tens). 492 product by 200 
Lastly, multiply by 2 (hundreds), 67810 product by 235 
and place the first figure of the 
product, 492, under the 2 (hundreds). Then add these several pro- 
ducts for the entire product. 


Anatysis.—The 0 of the first product, 1280, is units, Art. 59. 
The 8 of the 2d product, 788, is tens, because 8 (tens) times 6 =6 
times 8 (tens) —18 (tens); giving 8 (tens) to be written in the 
tens’ column. ‘The 2 of the 3d product, 492, is hundreds, because 2 
(hundreds) times 6 = 6 times 2 (hundreds) = 12 (hundreds), giving 
2 (hundreds) to be written in the hundreds’ column. The right 
hand figure of each product being in its proper column, the other 
figures will fall in their proper columns; and each line being the 
product of the multiplicand by a part of the multiplier, their sum 
will be the product by all the parts or the whole of the multiplier. 


METHODS OF PROOF. 


1. Multiply the multiplier by the multiplicand; this 
product must be the same as the first product. 
2. The same as when the multiplier does not exceed 12. 


ReMARK.—For proof by casting out the 9’s, see Art. 100. 


Revirew.—What is the rule when the multiplier exceeds 12? 


if 
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Art. 52. Although it is 246 
customary to use the figures 235 
of the multiplier in regular 
order beginning with units, it 738 product by 30 
will give the same product to 492 _ product by 200 
use them in any order, obsery- 1230 producby 8 
ing that the right-hand jigure 57810 product by 235 
of each partial product must be 
placed under the figure of the multiplier which produces tt. 


EXAMPLES FOR PRACTICH. 


E, TEQB Xi2L6' 2. Sohn ape SA TER 
2. Saba x LEO es ee | =O ee 
3. TOTO R TOTO. a Ve eee 5 SUG ae 
4, 15607 x 83094 =. . . . . = 48288058. 
5. 93186 xX 4455 ©. . . . = 4151436380. 
6. 135790 x 24680 . . . = 83851297200. 
7. 8523725 x 2583 |... bee QLOT 81675. 
83224687819 X1987 9 mt ot 19818702858 
9. 92643979584 . . . =88789980848. 
10. 9507840 7071 . .) . = 67226401140. 
11. 1644405x 7749 . . . = 12742494345. 
12, 1889294 x 8900- =)...’ = 12864716600, 
13.9 2978588 ¥ 9807-2.) os DIALS 
*14. 204265 x 562402. . =114879044530. 
15. 899481236007 . . = 239968374861. 
16. 57902468x 5008 . . = 289975559744. 
17. 57902468 x 5080 . . = 294144537440. 
18. 8081025 x 2008086 . = 6186809116900. 
19. 8603889657 x 96795 . . = 83281416849315. 


CONTRACTIONS IN MULTIPLICATION. 


CASE: I. 
WHEN THE MULTIPLIER IS A COMPOSITE NUMBER. 
Art. 53. A composite number is the product of two or 
more whole numbers, each greater than 1, called its fac- 


tors. Thus, 10 is a composite number, whose factors are 
2 and 5: and 30 is one whose factors are 2, 3 and 


ail ’ MEE Ry eh 
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Rutr.—Separate the multiplier into two or more factors. Mul- 
tiply first by one of the factors, then this product by another 
Jactor, and so on till each factor has been used as a multiplier. 
The last product will be the entire product required. 


At 7 conts a piece, what will 6 melons cost? 


ANaALyYs1s.—Three times 2 OPERATION. 
times are 6 times. Hence, it 7 cents, cost of 1 melon. 
is the same to take 2 times 7, 
and then take this product 3 
times, as to take 6 times 7. 
And the same may be shown of ae Ar 


14 cents, cost of 2 melons. 


any other composite number. 42 cents, cost of 6 melons. 
EXAMPLES FOR PRACTICE, ° 
1. At the rate of 37 miles a day, how far will a man 
walk in 28 days? Ans. 1036 miles. 
2. Sound moves about 1130 feet per second: how far 
will it move in 54 seconds? Ans. 61020 feet. 
3. Multiply 9765 by 35. Ans. 841775. 
CASE II. 


WHEN THE MULTIPLIER IS ONE WITH CIPHERS ANNEXED, 
As 10, 100, 1000, &c. 

eee 54. Ruite.—Annex to the multiplicand as many ciphers 
as there are in the multiplier; the result will be the required 
product. | 

DEMONSTRATION.—By the principles of Notation, (Art. 26), 
placing one cipher on the right of a number, changes the units into 
tens, the tens into hundreds, and so on, and therefore, multiplies the 
number by 10. 

Annexing two ciphers to a number changes the units into hun- 
dreds, the tens into thousands, and so on, and, therefore, multiplies 
the number by 100. Annexing three ciphers multiplies the number 
by 1000, &c. 

EXAMPLES FOR PRACTICE. 


* 1. Multiply 375 by 100...) d-chsirupAns BFa00: 
2. Multiply 207 by 1000. . . .* . Ans. 207000. 


et —— es 


REVIEW. 6d. Hiplain the Example, 53. What isa composité Guibas 
What are its factors? What is the rule for multiplying by a composite 
number ? , 


y 
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CASE III. 
WHEN CIPHERS ARE AT THE RIGHT OF ONE OR BOTH 
FACTORS. 


ArT. 55. Rutn.—Multiply as if there were no ciphers at the 
right of the numbers ; then annex to the product as many ciphers 
as there are at the right of both the factors. 


Find the product of 5400 by 130. - 5400 
130 
Sonurion.—Find the product of 54 by 18, 469 
and then annex three ciphers, the number at the 54 


right of both factors. 702000 


ANALYs1s.—Since 13 times 54 = 702, it follows that 18 times 54 
hundreds (5400) = 702 hundreds (70200);*and 130 times 5400 = 10 
times 13 times 5400 = 10 times 70200 = 702000. 

5400 


Or THUS: The operation is the same as that 
in the Rule for Multiplication, (Art. 51), except 130 
that the ciphers on the right are omitted until 162000 
the sum of the partial products is found. This is 5400 
evident from the operation in the margin. 702000 


EXAMPLES FOR PRACTICE. 


15460 x 3200 . oka wee 404720005 
30700 x 5904000 . . = 181252800000. 
67051800 x 87800 . . = 2534558040000. 
97380000 x 645100 . = 6276823000000. 
46218000 x 757000 . =84987026000000. 
9800100 x 6514000 . = 63837851400000. 


> ot Oo bo 


CASE IV. 


WHEN THE MULTIPLIER Is A LITTLE LESS THAN 
* 10, 100, 1000, &c. 

Arr. 56. Rotr.—Annex to the multiplicand as many ciphers 
as there are figures in the multiplier, and from the result subtract 
the product of the multiplicand by the number the multiplicr wants 
of being 10, 100, 1000, &e. 


REview.—54. What is the rule for multiplying by 1 with ciphers 
annexed? Give the reasons. 55. What is the rule for multiplying when 
ciphers are at the right of one or both factors? Hxplain the example. 
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Multiply 3046 by 997. acre ae oe 
ANALYSIS.—Since 997 is the same as 8046 
1000 diminished by 8, to multiply by it is (997 
the same as to multiply by 1000, (that is, 3046000 
to annex 8 ciphers), and by 8, and take the 9138 


difference of the products, which agrees with ReDe ees rast wth 
. cf ¢ 

the rule; and the same can be shown in any 30386862 

similar case. 


EXAMPLES FOR PRACTICE. 


Le FOB OO esd. te tei ee Oe 
De, ADGA 2 OCO9 Bis che Os Wea ee eens 
Si eUol R9998 bo. Ae aes oe. 


Novrx.—lIf there are ciphers at the right of one or both the fac- 
tors, the rule may still be applied, (Art. 55.) 


A=! 642488108 = op aur era O9 746784 
5 98714%:096 <4... 4) = 28570480. 
6. 99999x 99991 . . . .=9999000009. 
7. 5257849994. . . . ~=- 5254185596. 
SeATre7093°< 9GRD° PY 2 SS 41995581978. 
9, 2684527x 9980. . . . = 26292579460. 
10. 3729189999600 . =87290380832800. 
11. 2038009997000 . = 2037388600000. 
12. 81187699988 .-°. . =81177857488. 
13. 3606253 x 9999990 . =86062493937470. 


14.°2055416% 992. 2 2. = 2088972672. 


CASE V. 


Art. 5%. Another mode of contraction, of frequent use, 
is comprised in the following 


Rure.—Derive the partial productsPwhen possible, from each 
other, commencing with that figure of the multiplier which is most 
convenient for the purpose; making use wo or more figures of 
the multiplier at once, when tt can be done, and setting the right- 
hand figure of each partial product under the right-hand figure 
of the multiplier in use at the time. 


Review.—56. What is the rule for multiplying by a number that wants 
but little of 100, 1000, &c.? Explain the example. If there are ciphers at 
the right of one or both factors, what may be done? 57. What other 
method is there of contracting multiplication ? 


DIVISION OF SIMPLE NUMBERS. 


—_— 


Multiply 387295 by 216324. 


Sonutron.—Commence with the 3 of Wei indie 6 
the multiplier, and obtain the first partial 887295 
product, 1161885; then multiply this. pro- 216824 
duct by 8, which gives the product of the 1161885 
multiplicand by 24 at once, (since 8 times 9295080 


3 times any number make 24 times it.) 838655720 

Set the right-hand figure under the right- OGopoaognorcon 
hand figure 4 of the multiplier in use. 837812038580 
Multiply the second partial product by 9, which gives the product 
of the multiplicand by 216, (since 9 times 24 times a number make 
216 times that number.) Set the right-hand figure of this partial 
product under the 6 of the multiplicand; and, finally, add to obtain 
the total product. 


EXAMPLES FOR PRACTICE. 


88057 X 48618 .° 7. 1 850255976. 
267388 x 14982). . . .°. =4006007016: 
481063 xX 63721. ... . =80653815423. 

66917 x 849612 . . . =668538486204r 
1027/35. 273162 >. 2 = 28063205080: 
586712 729981 . . . =3891789562472. 
750764 x 315185 . . . =2386592013140. 
Eg BAe VAST emi to c pa 


ed bial ae aa 


VI. DIVISION. 


Arr. 58. Drvisron is the process of finding how many — 


times one number is contained in another. 

Also, Division is the process of finding one of the 
factors of a given. product, when the other is known. 

The number contained in the other is the Divisor, the 
other number is the®Dividend, and the result obtained is 
the Quotient. és 

The Remainder is the number which is sometimes left 
after dividing. . 

Thus, in the question, How often is 2 contained in 7? the divisor 
is 2, the dividend 7, the quotient 3, and the remainder 1]. 


Norxr.—Dividend signifies to be divided. Quotient is derived from 
the Latin word gwoties, which signifies how often. 


é a 
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Art. 59. The divisor and quotient in Division, cor- 
respond to the factors in Multiplication, and the dividend 
corresponds to the product. Thus: 


- 


FACTORS, PRODUCT. 
‘Muntiprication. . 3X5=15 
DIVIDEND, DIVISOR. QUOTIENT. 
Division. . . . LO divided by 3 
or, 15 divided by 4) 
There are three methods of expressing division ; thus, 
12 = 3, is or 2h 8 jL2s 
Kach indicates that 12 is to be divided by 3. 


Art. 60. THEroremM.—Division is a short method of 
making several subtractions of the same number. 


II ll 
on 


DEMONSTRATION.—To prove this, find how many times 2 cents 
is contained in 7 cents. 

Two cents from 7 cents leaves 5 T cents. 
cents; 2 cents from 5 cents leaves 2 cents contained once. 
8 cents; 2 cents from 3 cents B cents 


leaves 1 cent. ; ; 
4 . \ 2 cents contained 2 times. 
Here, 2 cents is taken 38 times — 


from (out ef ) 7 cents, and 1 cent : cents. 
remains; hence, 2 cents is con- 4 cents contained 3 times. 
tained in 7 cents 38 times, with a 1 ean left. 


remainder of 1 cent. 
COROLLARIES. 


Cor. 1. The Dividend and Divisor must always be of 
the same denomination. 

Cor. 2. The. quotient is always an abstract number ; 
merely showing how many times the divisor ts contained in 
the dividend. 

Cor. 8. The remainder is always of the same name as 
the dividend. 


Multiplication is a short method of pitas several addi- 
tions of the same number; Division is a short method of 
making several subtractions of the same number: hence, 
Division is the reverse of Multiplication. 


Review.—57. Explain the example. 58. What is Division? What 
is the Divisor? Dividend? Quotient? Remainder? What does dividend 
mean? What does quotient mean? 59. If the dividend is the product, 
what are the factors? If the divisor and quotient are factors, what is 
the product? What are the signs of Division? 
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The next step is to learn the Division Table, which 
gives the quotient in all cases where the divisor and quo- 
tient are both 12 or less, and there is no remainder. It 
is made from the Multiplication Table. Thus, 4 in 12 is 
contained 3 times, because 3 times 4 are 12. 


Art. 61. When the divisor does not exceed 12, the 
operation is called Shoré Division. 


RULE FOR SHORT DIVISION. 


1. Write the divisor on the left of the dividend with a eurved 
line between them. Begin at the left, divide successively each 
Jigure of the dividend by the divisor, and set the quotient beneath 
the figure divided. 

2. Whenever a remainder occurs, prefix it to the figure in the 
next lower order, and divide as before. 

3. If the figure in any order does not contain the divisor, place 
a cipher beneath it, prefix it to the figure in the next lower order, 
and divide as before. 

4, If there is a remainder after dividing the last figure, place 
the divisor under it and annex it to the quotient. 


How often is 2 cents contained in 652 cents? 


Soturion,-—Two in 6 (hundreds) is contained 3 2) 652 
(hundreds) times; 2 in 5 (tens) is contained 2 (tens) 396 
times, with a remainder of 1 (ten); lastly, 1 (ten) = 
prefixed to 2 makes 12, and 2 in 12 (units) is contained 6 times, 
making the entire quotient 326. 

DEMONSTRATION.—Commence at the left to divide, so that if 
there is a remainder it may be carried to the next lower order. 

By the operation of the rule, the dividend is separated into parts 
corresponding to the different orders. Having found the number of 
times the divisor is contained in each of these parts, the swm of these 
must give the number of times the divisor is contained in the whole 
dividend. Analyze the preceding dividend thus: 


652=—600+40412 
2 in 600 is contained 8300 times. 


Qin 40 is contained 20 
9 in 12 is contained 6 


Hence, 2 in 652 is contained 326 times. 


Revie w.—60. Division is a short method of performing what opera- 
tion? Explain the example. What is division the reverse of? why? 


ian” 
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METHODS OF PROOF. 


1. Multiply the quotient by the divisor, and add in the 
remainder, if any; the result should equal the dividend; or, 

2. Subtract the remainder, if any, from the dividend; 
the result divided by the quotient, should give the first 
divisor. 

Art. 62. It has been shown, (Art. 60), that the divisor 
and dividend must be of the same denomination, and that 
the quotient is always an abstract number. It is now to 
be shown how, according to these principles, the solution 
of questions in Division can be explained. 


All questions in Division belong to two classes: 

I. To divide a number ina parts each containing a certain 
number of units, and to find the number of parts. 

Il. Yo divide a number into a certain number of equal 
parts, and to find the number of units in each. 


EXAMPLES OF THE FIRST CLASS. 
1. At $3 each, how many hats can I buy for $15? 
SoLurr1on.—NSince | hat costs $3, I can buy a hat as often as $3 


is contained in $15; $3 in $15 is contained 5 times; therefore, I can 
buy 5 hats. 


2, At $5 a yard, how much cloth can I buy for $35? 

3. In a school of 60 pupils, how many classes of 10 
pupils each? 

4. I can walk 6 miles in 1 hour: in how many hours 
can I walk 54 miles? 


EXAMPLES OF THE SECOND CLASS. 


5. A man has 20 apples to divide equally among 4 boys: 
how many must he give to each? 


Sotution.—To give each boy 1 apple will require 4 apples; 
hence, each boy will receive one apple as often as 4 apples are con- ~ 
tained in 20 apples; 4 apples are contained in 20 apples 5 times; 
therefore, each boy will receive 5 apples. 


RevikE w.—60. Of what denomination must the divisor be? the remain- 
der? What kind of number is the quotient? why? 61. What is Short 
Division? Give the rule. Explain the example. What is the proof? 
2d method? How is the remainder written? 62. What two classes of 
questions are performed by division ? 
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REemMARK.—The solution of this question evidently requires that 
the 20 apples-should be divided into 4 equal parts, and since the 
answer is obtained by dividing the 20 apples by 4, it follows that to 
divide any number into 4 equal parts, that is, to get one fourth (4) 
of a number, divide it by 4. 

In hke manner, to divide any number into 8 equal parts, that is, 
to get one third of a number, divide it by 3; to divide any number into 
2 equal parts, that is, to get one half of a number, divide it by 2, &e. 


6. If 7 yards of cloth cost $35, what is 1 yard worth? 


7. A school of 60 pupils is to be divided into 6 classes: 
how many will there be in each class? 


8. I walked 54 miles in 9 hours: how many miles per 
hour did I go? 


EXAMPLES FOR PRACTICE. 


9. Divide 75191 by 8. . . . Ans. 250683 
10. Divide 171654 by 4...) - Ans! 499182 
11. Divide 512658 by 5. . . . Ans. 1025802 
12, Divide 584959: by. 7. 2 2. Ans? 164297 
13. Divide 986028 by 8. . . . Ans. 1232538 
14. Divide 986974 by 11. . . . Ans. 8972474 


In the following examples, find the continued quotient of the 
given number, divided by 2, 4, 6, 8, 10, and 12; that is, divide the 
given number by 2, then the resulting quotient by 4, and’ so on. 


EXAMPLES. ANS. EXAMPLES, ANS. 
1be 188240 9.2 3 Be? B88 00 ee eae 
1Gp 230400. ee Oe 7 206 (E838 0S 2 Cree: 
Vie 32250000. 3. a POC 258880 a ae 


Pee 0GS8E0) wis. LL. uh 22. . DARBSD Oa Naas 
23. At $6 a head, how many sheep can be bought for 


$222? Ans. 87. 
24. At $5 a barrel, how many barrels of flour can be 

bought for $895? Ans. 179 
25. If 8 pints make a cf how many gallons are 

there in 2520 pints? Ans. 815. 


R EVIE W.—62. Give an example of the first class. Explain it. ies 
an example of the second class. Explain it. How is the half, third, &e., 
of any number obtained? 


tI 
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26. At the rate of 9 gallons an hour, how long will it 
take to fill a cistern of 2115 gallons? Ans. 235 hours. 


27. What number multiplied by 11 gives 638?. 


Ans. 58. 
28. If three acres of land cost $741, what is the cost 
of 1 acre? Ans. $247. 
29. If $1715 be divided into 7 equal parts, how many 
dollars will there be in each part? Ans. $245. 
30. How many full weeks in 13 days? How many 
in 670 days? Ans. 1 in 18, and 95 in 670 days. 


31. How-many times can 9 be subtracted from 155? 
Ans. 17 and 2 left. 


Art. 68. Short Division is performed mentally, and 
only the result is written; but when all the work is writ- 
ten, it is called Long Division. 

Short Division is generally used when the divisor does 
not exceed 12; Long Division, when the divisor exceeds 
12. ‘To show the difference between them, find how often 
5 is contained in 820. 


SHORT DIVISION. LONG DIVISION. 
5)820 5)820(164 Quotient. 
Rade : | 


164 Quotient. pe 
32 tens. 


Both operations are performed on 830 
the same principle. In the first, Se nee 
the subtraction is performed men- 20 units. 
tally; in the second, it is written. 20 


Art. 64. RULE FOR LONG DIVISION. 


1. Draw curved lines on the right and left of the dividend, 
placing the divisor on the left. 

2. Find how often the divisor is contained in the left-hand 
figure, or figures, of the dividend, and write the number in the 
quotient at the right of the dividend. 

3. Multiply the divisor by this quotient figure, and write the 
product wnder that part of the dividend from which it was 
obtained. 


Review.—63. Explain the difference between Short Division and 
Long Division. When is the latter used ? 


f 
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4. Subtract this product from the figures above it; to the re- 
mainder.bring down the next figure of the dividend, and divide 
as before, until all the figures of the dividend are brought down. 
5. If at any time after a figure is brought down, the number 
thus formed is too small to contain the divisor, a cipher must be 
placed in the quotient, and another figure brought down, after 
which divide as before. 


Proor.—tThe same as in Short Division. 
Divide $4225 equally among 13 men. 


SoLtutron.—As 18 is not contained 23% gu3 
in 4 (thousands), therefore, the quo- a Ee Ee Ee Ee 
tient has no thousands. Next, take 42 4:3 ) A995 ( 895 
(hundreds) as a partial dividend; 18 is OR ae 
contained in it 8 (hundreds) times; ere 
after multiplying and subtracting, there z ; : 

“ ens. 


are 3 hundreds left. Then bring down ae 
2 tens, and 32 tens is the next partial 65 
dividend. In this 13 is contained 2 65 
(tens) times, with a remainder 6 tens. 
Lastly, bringing down the 5 units, 18 is contained in 65 (units) ex- 
actly 5 (units) times. The entire quotient is 8 hundreds 2 tens and 
5 units, or 325. 


DEMONSTRATION.—This operation involves no principle not ex- 
plained in Short Division, (Art.61): This may be further shown by 
decomposing the dividend into parts, each exactly divisible by 18, 
as follows: 


DIVISOR. DIVIDEND. QUOTIENT, 
13) 3900+260+65 (800420+5 
3900 
+260 
+260 
+65 
+65 


Nores.—l. The product must never be greater than the partial 
dividend from which it is to be subtracted; if so, the quotient figure 
is too large, and must be diminished. 

2. The remainder after each subtraction must be Jess than the 
-divisor; if not, the last quotient figure is too small, and must be 
increased. 

8. The order of each quotient figure is the same as the lowest 
order in the partial dividend from which it was derived. 


4 
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Art. 65. In the Italian method of Long Division, the 
multiplication and subtraction are both performed in the 
mind at the same time. It is illustrated thus: 


Divide 20877514 by 3256. 
SoLutrion.—the first figure OPERATION. Quot. 


of the quotient being 6, mul- 3256720 877514(6412 
tiply the ‘divisor by it, and Taadin 


subtract the product from the 8911 
dividend, saying 6 times 6 are 6554 
36, and as 36 can not be taken AD Ge 


from 7, add 3 tens or 30 to the 

figure of the dividend, making 37, and then 36 from 37 leaves 1; to 
compensate for the 3 tens added to the upper figure, carry 3 to the 
next product when it is formed, saying 6 times 5 are 30 and 3 are 33, 
and 83 from 37 leaves 4, there being 3 to carry: then, 6 times 2 are 
12, and 3 are 15, and 15 from 18 leaves 3, there being 1 to carry; 
6 times 3 are 18, and 1 are 19, and 19 from 20 leaves 1, with 2 to 
carry, and 2 from 2 leaves 0. So proceed until the figures of the 
dividend are all used. 


EXAMPLES FOR PRACTICE. 
1. Divide 139180 by 458. 


PROOF. 
458)139180(3807 307 Quotient. 
1359 4.53 Divisor. 
3280 921 
ate 1535 
“109 1228 
139071 
109 Rem. 
139180 
2: 10048385+33 .. . . =8044933 
3: 5484888--67 ... . . . = 81864. 
4. A4896499°- 961225 9. 7 et 02. 
5. 1457924651—1204.°.° . = 12109001984 
6. 653585478238—2789. . = 2343440205 
7. 83333333333+~5299. . . = 62904958205 
8. 245379633477 1263. _ = 194283161} r208 
9. 555555555555 +123456 . = 4500028 7037%% 
10. 555555555555+654321. = 849056837327 
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In the following, multiply A by itself, also B by itself: divide the 
difference of the products by the sum of A and B. 
A. B. 
Wo 8s TOPOL ek a elk eames 984. 
12. 84738 GAS ae oe Ob Spe 964. 
13.. 2856 S11 OU 52 Real of wee ai eames 909. 
14. 33698 428560000 wid ow Th Ane Oa oe: 
15. 47932 152604 .+. . . . Ans. 104672. 
In the following, multiply A by itself, also B by itself: divide the 
difference of the products by the difference of A and B. 
A. B. 
16. 49386 0} emenee ammnepenne 8.0 Soa Riko. 
17. 3973 EBB oil eek yee: aie eee ee Ones be 


18. 23798 99635... . 30. Fone oes ae: 

19. 473829 GbSS I wie . . Ans. 1138260. 

20. If 25 acres produce 1825 humlele of wheat, how 
much is that per acre? Ans. 78 bushels. 


21. How many times 1024 in 1048576? Ans. 1024. 


22. How many sacks, each containing 55 pounds, can 


- be filled by 2035 pounds of flour? Ans. 37. 
23. How many pages in a book of 7359 lines, each 
page containing 37 lines ? Ans. 19833 


24, In what time will a vat of 10878 gallons be filled, 
at the rate of 37 gallons an hour? ‘Ans. 294 hours. 
25. In what time will a vat of 3354 gallons be emptied, 
at the rate of 43 gallons an hour? Ans. 78 hours. 
26. The Deraee of two numbers is 212492745; one is. 
1035; what is the other ? Ans. 205307. 
27. What number multiplied by 109, and a added to 
the product, will give 106700? Ans. 978. 


CONTRACTIONS IN DIVISION. 
CASE I.—WHEN THE DIVISOR IS A COMPOSITE NUMBER. 
Art. 66. Rurz.—l. Divide the dividend by one of the factors 
of the divisor, and this quotient by another factor, and so on, until 
all the factors have been used. The last quotient will be the one 
required. 


Revirw.—64. Give the rule; the proof. Explain the example. When 
is the quotient figure too large? When too small? How is the order of 
each quotient figure known ? 
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2. To find the true remainder: Multiply each remainder by all 


the preceding divisors, except that which produced it, and to the 
sum of the products, add the remainder from the first division. 


Divide 217 by 15. 
ap 


SoLnutTion.—sSince 15=3 & 5, divide 
by 8 and then by 5. The true remainder 5) 72 and 1 rem. 
is: 28 is 1=7. Hence, the quotient is bee Ae oe 
14, remainder 7, 

DEMONSTRATION.—Dividing by 8 and then by 4, is the same as 
dividing by 15; for, in the former case, the quotient must be multi- 
plied by 5 and then by 38, and, in the latter case, by 15, to produce 
the given dividend; and, since multiplying by 5 and then by 3, is 
the same as multiplying by 15, (Art. 58), the quotients on which these 
operations are performed must be alike, or they could not both pro- 
duce the same dividend. 

To prove the rule for finding the remainder; dividing 217 by 3, 
the quotient is 72 threes, and 1 unit remainder. Dividing by 5, the 
quotient is 14 (fifteens), and a remainder of 2 threes. Hence, the 
whole remainder is 2 threes +- 1, or 7. 


EXAMPLES FOR PRACTICE. 


1056-28 = Kk 3. Zool 08, Neer 
2. 8640—35 . =104. 4, 3800—56 . =6 
5. 84855+168 . . = 20735 
6, + 620394 220319 e — 268535" 


CASE II.— WHEN THE DIVISOR IS ONE WITH CIPHERS 
ANNEXED, AS 10, 100, 1000, &ec. 


ART. 67. Rurz.—Cut off as many figures from the right of 
the dividend as there are ciphers in the divisor; the figures cut 
off will be the remainder, the other figures will be the quotient. 


Divide 235435 by 100. 
1[00)235|43 
255 Quotient, 43 Remainder. 

ANALYSISs.—To divide 23543 by 100, is to find how many hun- 
dreds it contains. This is done by mere inspection, the part on the 
right of the line, 43 (units), being the remainder, since it is less than 
100; while that on the left, 235, is the quotient, being the number of 
hundreds in the given number. 


Rreview.—65. What is the Italian method of long division? Explain 
the example. 66. What is the rule for dividing by a composite number? 
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TSOP O00 et es AD oo 
Se LU es re ch eet Le 
OFG48— L000.) olen oe Go = 9b0T es 
POC by se O00 i) see aes tao ee Oz ode 


> SOS 


CASE III.—WHEN CIPHERS ARE ON THE RIGHT OF THE 
DIVISOR. 

Art. 68. Rute.—l. Cut off the ciphers at the right of the 
divisor, and as many figures from the right of the dividend. 

2. Divide the remaining part of the dividend by the remaining 

part of the divisor. 
8. Annex the figures cut off to the remainder, and it will give 
the true remainder. : 


Divide 8846 by 400. 
4|00)38|46 
9 Quotient, 200+46 =246 Rem. 
DEMONSTRATION.—To divide by 400 is the same as to divide 
by 100 and then by 4, (Art. 66). Dividing by 100 gives 38, and 46 


remainder, (Art. 67); then dividing by 4 gives 9, and 2 remainder: 
the true remainder is 2 X 100-+ 46 = 246, (Art. 66.) 


EXAMPLES FOR PRACTICE. 
7 FABOO SS 1B Bee oo Oe 6 aa an 
2 SOR GO SIP UUe. Ve tee et hota tee On 
3. GU000 2 PTO0Gr wie kee ce ee B57 700 
ORE RG OURO 24000 i el oe ah Sawn She bes 


CASE IV.—WHEN THE DIVISOR WANTS BUT LITTLE OF 
BEING 100, 1000, 10000, &c. 

Art. 69. Rutz.—Cut off from the right of the dividend, by a 
vertical line, as many figures as the divisor contains ; multiply the 
part on the left of the line by what the divisor wants of being 100, 
1000, &c., and set the product under the dividend, commencing 
at units’ place. Multiply the part of this product on the left of the 


Review.—66. Explain the rule. How is the true remainder found? 
67. What is the rule for dividing by 1 with ciphers annexed? Explain 
the example. 68. What is the rule for dividing by a number that has 
eiphers on its right? Explain the example. 
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line by the same multiplier, and set down as before. Continue so 
until no figure falls to the left of the line; then add the several — 
results, and for every 1 carried across the line, add to the sum 
already obtained on the right of the line, the number used as a 
multiplier. This will be the true remainder, and the part on the 
left, the quotient. 

Norz.—lf the remainder is larger than the divisor, carry one to 
the quotient, and the excess will be the true remainder. 


Divide 3289662 by 95. 


ANALYSIS.—The reason of the rule can 
be seen in the explanation of this example. 


OPERATION. 


95)32896'62 


The divisor is assumed to be 100, and the 1644/80 
quotient, on that supposition, is 82896, with 82/20 
a remainder 62. If this quotient were 4/10 
multiplied by the true divisor 95, which is 20 
5 less than the one assumed, the product, 34627192 
after the remainder 62 was added in, would 11 5 
be less than the dividend by 5 times the a 
quotient 32896. Therefore, 32896 and 62 84628)97 
are the true quotient and remainder for only Quot. . 95 
a part of the dividend; the surplus remain- Rein, 2 


ing to be divided is 5 times 32896 or 164480. 
This surplus is divided like the first dividend, the quotient and re- 
mainder going to increase those already obtained. ‘There is a surplus 
also in this operation, which is treated like the first, and so on, until 
the quotient is nothing, when the successive divisions must cease. 
The sum of the remainders is 192; from which, after setting down 
92, we carry 1 to the first column of the quotients. This 1 is 100, 
and as 1 must be carried to the quotient for every 95 in the remain- 
der, 5 out of this.100 should continue in the remainder, and be 
added to the 92 already set down, making 97; but 97, being large 
enough to contain the divisor 95, must furnish another unit to the 
quotient, making it 34628, and the excess 2 is the true remainder. 


EXAMPLES FOR PRACTICE.. 


75076822 +99. alee 75835183 
24206778--989 . . . = 24476985 
6805712939996. . . = 680843856 
8662309749 —9994 . . . = 866751laao% 
52351846504 + 99930 . . = 52388055930 
42104678535 99800 . . = 42189088383 


I 
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GENERAL PRINCIPLES OF MULTIPLICATION 
AND DIVISION. 


Art. 70. THrorem I.— Multiplying either factor of a 
product multiplies the product by the same number. 


DEMONSTRATION.—9 multiplied by 5 gives a product 45, and 9 
multiplied by 10 (2 times 5) gives a product 90, which is 2 times 45, 
and so in all cases; for, when a multiplier is made 2, 8, 4, &c. times 
as large as at first, the multiplicand must be taken 2, 3, 4, &c. times 
as often as before, and, therefore the product will be 2, 8, 4, &c. times 
as large as the first product. And since this is true of the multi- 
plier, it is also true of the multiplicand, because it can be used as 
the multiplier. (Art. 47.) 


Art. 71. THrorem II.— Dividing either factor of a 
product divides the product by the same number. 


DEMONSTRATION.—9 multiplied by 10 gives a product 90, and 
9 multiplied by 5 ( 4 of 10) gives a product 45, which is $ of 90, and 
so in all cases; for when a multiplier is made 4, 4, 4, &., as large 
as at first, the multiplicand must be taken 4,3, }, &c., as often as 
before, and, therefore, the product will be 3, 4, 4, &c., as large as 
the first product. And since this is true of the multiplier, it is also 
true of the multiplicand, because it can be used as the multiplier. 
(Art. 47.) 


Art. 72. Turorem III.—WMultiplying one factor of a 
product, and dividing the other factor by the same number, 
does not alter the product. 

DrEMONSTRATION.—Multiplying either factor by 2, 3, 4, &e., 
multiplies the product by 2, 3, 4, &c., while dividing the other factor 
by 2, 3, 4, &., divides the product by 2, 3, 4, &. When these opera- 
-tions are performed together, the product is both multiplied and di- 
vided by the same number, and must, therefore, remain unchanged. 


Art. 73. THroreM LV.—WMultiplying the dividend, or 
dividing the divisor, by any number, multiplies the quotient 
by that number. . 

DEMONSTRATION.—If any divisor is contained in a given divi- 
dend a certain number of times, it must be contained in twice that 
dividend, twice as often; in 3 times that dividend, 8 times as hig 


ReviEw.—69. What is the rule for dividing by a bitditood that wants 


but little of being 100, 1000, &.? If the remainder is larger than the 
divisor, what must be done? Explain ‘example. 


ee 


Ue. 


48 RAY’S HIGHER ARITHMETIC. 


and soon. Thus, 3 is contained in 12 four times, and in twice 12 it 
is contained twice 4,=—8 times. Again, in any given dividend, half 
the divisor will be contained twice as often as the whole divisor; one 
third of the divisor, 3 times as often, and so on; thus, 4 is contained 
in 12 three times, and one half of 4, which is 2, is contained in 12, 
twice 3,6 times. 


Art. 74, THErorem V.—Dwividing the dividend, or mul 
tiplying the divisor by any number, divides the quotient by 
that number. 

DemMoNSsTRATION.—If any divisor is contained in a given divi- 
dend a certain number of times, it must be contained in half that - 
dividend, half as many times; in one third of that dividend, one third 
as many times, and so on. Thus, 3 is contained in 12 four times, 
and in one half of 12, which is six, it is contained one half of 
4=2 times. 

Again, in any given dividend, twice the divisor will be contained 
half as often as the divisor itself; three times the divisor, one third as 
often, and so on; thus, 3 is contained in 24 eight times, and 2 times 
3, which is 6, is contained in 24 one half of 8= 4 times. 


Art. 75. Tororem VI.—WMaultiplying or dividing both 
dividend and divisor by the same number, does not change 
the quotient. 


DemonsTRATION.—This follows from the two preceding theorems; 
for the effects produced by multiplying or dividing both dividend 
and divisor exactly balance each other; thus, 6 is contained in 24 
4 times; and twice 6 is contained in twice 24, just 4 times; also, one 
half of 6 is contained in one half of 24, just 4 times; and so of any 
other dividend and divisor. 


CONTRACTIONS IN MULTIPLICATION AND 
DIVISION. 


~ Arr. 76. To multiply by any simple part of 100, 
1000, &e., 


Ruie.— Multiply by 100, 1000, &c., and take such a part of 
the result as the multiplier is of 100, 1000, &e. 


NotxE.—To get two thirds (2) of a number, divide it by 3, which 
gives one third (4) of it, (Art. 62), and multiply the quotient by 2; 
or, if it is more convenient, multiply the number by 2 first, and 
divide the product by 8. In like manner, to get three fourths (3) 
of a number, multiply it by 38, and divide the product by 4, and so on. 
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oe EE EE 2 EC Re ee eS) 
Parts or 1000. 


Parts oF 100. 


124 = 4 of 100. 
162 = ¢ of 100. 
25 =+Hof 100. 
33% = $ of 100. 
O74 = 2 of 100. 
624 = 2 of 100. 
664 = 4 of 100. 
75 = # of 100. 
834 = § of 100. 
874 = £ of 100. 


Multiply 246 by 8734. 


125 
1662 
250 
3334 
375 
625 
6662 
750 
8334 
875 


4 of 1000. 
4 of 1000. 
1 of 1000. 
= 4 of 1000. 
= £ of 1000. 
3 
2 
3 
3 
st 


SoLurion.—Since 874 is 7 of 100, annex two 
_ Ciphers to the multiplicand, which multiplies it fs) YL 172200 


by 100, (Art. 54), and then take i of the result. 


(See Note). 


Ans. 21525 


EXAMPLES FOR PRACTICE. 


422 x 333 
38708 x 25 
6564 x 624 

10724 x 162 
8740 x 75 
53840 x 125 


852 x 875 
64082 x 375 


ope et eee Seek 


tL 


4456 x 6663 . 
7293 X 8333 . 


140663 

92700. 
410250. 
1787332 
655500. 
6730000. 
= 29706662 
= 6077500. 
745500. 


Ho da dl 


- = 24030750. 


Art. 77. To multiply by any number whose digits are 


all alike, 


Rure.—Multiply as if the digits were 9’s, (Art. 56), and take 
such a part of the product as the digit is of 9. 


Multiply 592643 by 66666. 


‘ 


SOLUTION. ——Multiply 592643 by 99999, pee 56), the product is 
59263707357; take 2 of this product, since 6 is 2 of 9; the result is 


39509138238, 


REvirew.—70-75. State and prove the theorems. 


5 
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1, 451402 x 8388 -. 2. os = 1504522866. . 
9 981257 555555 =. ws 1562538782635. 
3. 630224 x 4444000 . . .. = 2800715456000. 


Arr. 78. To divide by a number ending in any simple 
part of 100, 1000, &c., 


Ruie.—Multiply both dividend and divisor by such a number 
(3, 4, 6, or 8,) as will convert the final figures of the divisor into 
ciphers, and then divide the former product by the latter. 


Noru.-——l. If there be a remainder, it should be divided by the 
multiplier, to get the true remainder. 
2. The multiplier is 3, 4, 6, or 8, according as the final portion of 
the divisor is thirds, fourths, sizths, or eighths of 100, 1000. 
8 Several successive multiplications may sometimes be made be- 
fore dividing. 


Divide 6903141128 by 21875. Ans. 3155722975 


SonurTiron.—Multiply both by 8 and 4 successively. The divisor 
becomes 700000, and the dividend 220900516096, while the quotient 
remains the same, (Art. 75). Performing the division as in Art. 68, 
the quotient is 815572, and remainder 116096. The remainder being 
a part of the dividend, has been made too large by the multiplication 
by 8 and 4, and is, therefore, reduced to its true dimensions by 

dividing by 8 and 4, This gives 3628 for the true remainder. 


pee 
EXAMPLES FOR PRACTICE. 
1°. 800591761225 ) 2-/ = 1835652295 
9 1510337264--43750 . . = °8452179750 
5° 99500712361--1406250 . =16000TéeR'so 
4 620712480 =-208334 —=29794, Rem. 41463 
5... 4285169229162 5. = 254692... 9 253 


Art. 79. To divide by any number whose digits are 
all alike, 


Rure.—Treat the dividend and divisor alike by multiplication, 
and division, if necessary, until the digits of the divisor are 9's ; 
then divide by Rule in Art. 69. 

-Review.—v76. What is the rule for multiplying by any simple part of 

100, 1000, &e.? 77. For multiplying by any number whose digits are all 
alike? 78. For dividing by any number ending in any simple part of 
100, 1000, &e? 


. va 
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Norr.-—1. If the divisor ends in ciphers, divide first as in Art. 68. 
2. If a remainder occurs, reverse upon it.the operations performed — 
on the dividend and divisor, to get the true remainder.. 


Divide 420565342 by 666. 


... SoLuriron.—Divide both numbers by 2, and multiply. the results 

by 8; this makes the divisor 999, and does not alter the quotient, 
(Art. 75), which is found, (by Art. 69), to be 631479, with a remain- 
der 492; the latter being a part of the dividend, differs from the 
true remainder, by reason of the division by 2, and the multiplication 
by 8, and is brought to its true dimensions by multiplying by 2 and 
dividing by 3. 


EXAMPLES FOR PRACTICE. 


‘4. ©) 18641096-+2992 6189 
2. 3476802902—-7770 = 484949333 
3. 8811857528--3333 . — 26438213338 
4. 5606258492- 88888 . = 63071ss%'s 


SUMMARY OF GENERAL PRINCIPLES. . 


Art. 80. Notation and Numeration, Addition, Sub- 
traction, Multiplication, and Division, are called the fun- 
damental rules of Arithmetic, because all the various 
operations of Arithmetic are performed by them. 


Art. 81. Notation is the method of expressing num- 
bers in figures.. NUMERATION is the method of expressing 
numbers in words. 


Art. 82. AppITION is the process of finding the aggre- 
gate or sum of two or more numbers, (Art. 40). 


ArT. 83. SUBTRACTION is the process of finding the 
difference between two numbers, (Art. 43). 


Art. 84. MULTIPLICATION is the process of finding 
what is produced by taking one number as many times as 
there are units in another, (Art. 46). 


REvixEw.—79. What is the rule for dividing by a number whose digits 
are all alike? How is the true remainder obtained? 80. Which are the 
fundamental rules of Arithmetic? Why are they so called? 81. What is 
Notation? Numeration? 82. Addition? 83. Subtraction? 
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Arr. 85. Division is the process of finding how many 
times one number is contained in another, (Art. i “ol 


GENERAL PROBLEMS. 


1. When the separate cost of several things is given, 
how is the entire cost found? 
2. When the sum of two numbers and one of them are 
given, how is the other found? 
3. When the less of two numbers and the difference 
between them are given, how is the greater found? 
4. When the greater of two numbers and the difference 
between them are given, how is the less found? 
5. When the cost of one article is given, how do you 
find the cost of any number at the same price? 
6. When the divisor and quotient’ are given, how do 
you find the dividend? 
7. How do you divide a number into parts each con- 
taining a certain number of units? 
8. How do you divide a number into a given number 
of equal parts? 
9. If the product of two numbers and one of them is 
given, how do you find the other? 
10. If the dividend and quotient are given, how do you 
find the divisor? 
11. If you have the product of three numbers, and two 
of them are given, how do find the third ? 
12. If the divisor, quotient, and remainder are given, 
how do you find the dividend? 
13. If the dividend, quotient, and remainder are given, 
how do you find the divisor? 


ArT. 86. PARTICULAR EXAMPHES. 


1. I bought 3 horses for $165; two cows for $37; 
and 7 sheep for $29: what did all cost? Ans. $231, 


2. The sum of two numbers is 664, and one of them 


is 8369: what is the other? Ans. 295. 


3. The difference between two numbers is 168, and the 
less number is 289: what is the greater? Ans. 40 


_ Revie w.—84. What is Multiplication? 85. Division? | oe 
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4. The greater of two numbers is 753, and their dif- 
ference 457: what is the less? Ans. 296. 
5. At $7 a yard, what will 5 yards of cloth cost? 
Soturion.—5 yards are 5 times 1 yard. If 1 yard cost $7, 5 
yards will cost 5 times $7, which are $35, Ans. 


6. The divisor is 753, and the quotient 245: what is 
the dividend? Ans. 184485. 
7. How many classes of 9 pupils can be formed in a 
school containing 54 pupils? 
SoLurion.—Since it takes 9 pupils to form one class, there will be 
as many classes as 9 pupils are contained in 54 pupils; 9 in 54, 6 
times. Ans. 6. 


8. If you divide 28 apples equally among 4 boys, what 
will be the share of each? 
SotutT1on.—To give each boy 1 apple, will require 4 apples; 
hence, each boy will receive 1 apple as often as 4 apples are con- 
tained in 28 apples; 4 in 28,7 times. Ans. 7 apples. 


9. The product of two numbers is 612451, and one of 


them is 203: what is the other? Ans. BOVE 
10. The dividend is 8956381145 and the quotient 
4007: what is the divisor? Ans. 98735. 
11. The product of three numbers is 195318005 ; two 
are 307 and 703: what is the third? Ans. 905. | 
12. What number, divided by 473, will give the quo- 
tient 8061 and remainder 365? Ans. 88138218. 
18. The dividend is 7781174, the quotient 8216, the 
remainder 622: what is the divisor? Ans. 947 


Art. 87. MISCELLANEOUS EXERCISES. 


1. A grocer gave 153 barrels of flour, worth $6 a 
barrel, for 54 barrels of sugar: what did the sugar cost 


per barrel? Ans. 
. 2, When the divisor is 85, quotient 217, and remain- 
der 25, what is the dividend? Ans. 7620. 
3. What number besides 41 will divide 4879 without 
a remainder? | n Ans. 119. 
4, Of what number is 103 both divisor and quotient? 
; Ans. 10609. 


_ 5. What is the nearest number to 53815, that can be 
divided by 375 without a remainder? Ans. 54000. 


2. 


e 


"te 


54 RAY’S HIGHER ARITHMETIC. 


6. A farmer bought 25 acres of land for $2675: what 
did 19 acres of it cost? Ans. $2033. 
7. Bought 15 horses at $75 a head: at how much per 
head must I sell them to- gain $210? Ans. $89. 


8. A locomotive has 391 miles to run in 11 hours: 


after running 139 miles in 4 hours, at what rate per hour 
must the remaining distance be run?  Ans..86 miles. 
9. A merchant bought 235 yards of cloth at $5 per 
yard: after, reserving 12 yards, what. will he gain by 
selling the remainder at $7 per yard? Ans. £586. 
10. A grocer bought 135 barrels of pork for $2295; 
he sold 88 barrels at the same rate at which he pur- 
chased, and the remainder at an advance of $2 per 
barrel: how much did he gain? ~ “Ans. $104. 
11. A drover bought 5 horses at $75 each, and 12 at 
$68 each; he sold them all at $73 each: what did he 
gain? Ans. $50. 
At what price per head must hé have sold them to 
~ have gained $118: | Ans. $77. 
12. A merchant bought 3 pieces of cloth of. equal 
lengths at-$4 a yard; he gained $24 on the whole, by 


selling 2 pieces for $240: how many yards were there in 


each piece? Ans..18. 


13. If 18 men can do a piece of work in 15 days, in 


how many days will one man do it? 
SoLution.—lIt will require 1 man 18 times as long as 18 men, 
Eighteen times 15 days are 270 days. Ans, 


14. If 13 men can build a wall in 15 days, in how 
many days can it be done if ‘8 men leave? — Ans. 39. 


15. If 14 men can perform a job of work in 24 days, 
in how many days can they perform it with the assist- 
ance of 7 more men? Ans: 16 days. 

16. A company of 45 men have provisions for 30 days: 
how many men must depart, that the provisions may last 
the remainder 50 days? - | Ans. 18 men. 


17. A horse worth $85, Wied 3 cows at $18 each, were — 


exchanged for 14 sheep and $41 in money: at how much 
each were_the sheep valued? ~~ ~ Ans. $7. 


18. A drover bought an equal number of sheep and _ 
hogs for $1482; he gave $7 for a sheep, and $6 for a 


hog: what number of each did he buy? Ans. 114, 
Sua@a@estion.—1 sheep and 1 hog cost $7 + $6 = $13. _ 
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19. A trader’ bought a lot of Lowes and oxen for 
$1260; the horses cost $50, and the oxen $17 a head; 
there were twice as many oxen as horses: how many were 
there of each? Ans. 15 horses and 50 oxen. 

20. In a lot of silver change worth 1050 cents, one- 
seventh of the value is in 25 cent pieces ; the rest is made 
up of 10 cent, 5 cent, and 3 cent pieces, of each an equal 
number: how many of e@ch coin are. there? 

Ans. of 25 cent pieces, 6; of the others, 50 each. 

21. A speculator had 140 acres of land, wth he might 
have sold at $210 an acre, and gained $6300, but after 
holding, he sold at a loss of $5600: how much an acre 
did it cost him, and how much an acre did he sell it for? 

Avs. $165, cost; and $125, sold for. 


¢ VII. PROPERTIES OF NUMBERS. 
Art. 88. DEFINITIONS. 


1. An integer is a whole number; as, 1, 2, 3, &c. 

2. Whole numbers are divided into two classes—prime 
numbers and composite numbers. 

3. A prime number is one that can be ‘exactly divided 
by no other whole number but itself and unity, (1); as, 
PISS. SRG OL Ge. 

4. A composite number is one that can be NO 
divided by some other whole number ape itself and 
unity; as, 4, 6, 8, 9, 10, &e. | 

» REMARK.—Every composite number is the rota of two or 
more other numbers. 


x 


5. Two numbers are prime to each other, when unity is 

the only number that will exactly divide both; as, 4 and 5. 

RumanxK.—Two prime numbers are always prime to each other: 
sometimes, also, two composite numbers: as, 4 and 9. 


6. An even number is one which can be divided by uy 
without a remainder; as, 2, 4, 6, 8, &e. 


eas 


_ —— ——- RR 
Revirw.—88. What is an ieee Into What ie’ ee are integers eg? 
_ divided? What is a prime number? a composite number? When are | 


numbers prime to each other? What kind of numbers must be prime te = 


each other? What kind may be? Whatis anevennumber? © ace 
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bike An odd number is one which can not be divided by 
2 without a remainder; as, 1, 3, 5, 7, &c. 

RemMARK.—AIl even numbers except 2 are composite: the odd 
numbers are partly prime and partly composite. 


8. A divisor or measure of a number, is a number that 
will divide it without a remainder: 2 is a divisor of 4; 5 
of 10, &e. 

9. One number is divisible by another when it contains 
that other without a remainder; 8 is divisible by 2. 

10. A multiple of a number is the product obtained by 
taking it a certain number of times; 15 is a multiple of 
5, being equal to 5 taken 3 times; hence, 


Ist. A multiple of a number can always be divided by 


tt without a remainder. 
2d. Hvery multiple is a composite number. 


11. Since every composite number is the product of 
factors, (Def. 4), each factor must divide it exactly; hence, 
every factor of a number is a divisor of it. 

12. A prime factor of a number is a prime number 
that will exactly divide it: 5 is a prime factor of 20; 
while 4 is a fuctor of 20, not a prime factor; hence, 

1st. The prime factors of a number are all the prime 
numbers that will exactly divide it; 1, 2, 3, and 5, are 
the prime factors of 30. 

2d. Every composite number is equal to the product 

‘of all its prime factors. All the prime factors of 15 are 
Joo, ant o5 anda X93) -2e Le. 

13. Any factor of a number is called an aliquot part of 

it; 1, 2, 3, 4, and 6, are aliquot parts of 12. 


FACTORING. 


Art, 89. Factoring depends on the following PRIN- 
CIPLES and PROPOSITIONS. 


PrinciPLE 1. A factor of a number is a factor of any 
multiple of that number. 

DEMONSTRATION.—Since 6=2 X 3, therefore, any multiple of 
6—2X 3X some number; hence, every factor of 6 is also a factor 
of the multiple. 


FACTORING. | 5 


PRIncIPLE 2. A factor of any two numbers is also a 
factor of their sum. 


DEMONSTRATION.—Since each of the numbers contains the 
factor a certain number of times, their sum must contain it as 
often as both the numbers; 2, which is a factor of 6 and 10, must 
be a factor of their sum, for 6 is 3 twos, and 10 is 5 twos, and their 
sum is 38 twos + 5 twos =8 twos. 


Art. 90. From these principles are derived six 


f 


PROPOSITIONS. 


Prop. I.—LEvery number ending with 0, 2, 4, 6, or 8, is 
divisible by 2. 

DEMUNSTRATION.—Every number ending with a 0, is either 10 
or some number of tens; and since 10 is divisible by 2, therefore, by 
Principle Ist, (Art. 89), any number of tens is divisible by 2. 

Again, any number ending with 2, 4, 6, or 8, may be considered 
as a certain number of tens plus the figure in the units’ place; and 
since each of the two parts of the number is divisible by 2, therefore, 
by Principle 2d, (Art. 89), the number itself is divisible by 2; thus, 
86 = 30-+6—=3 tens-++6; each part is divisible by 2, hence, 36 is 
divisible by 2. 


Conversely, no number is divisible by 2, unless it ends 


with 0, 2, 4, 6, or 8. 


Prop. II.—A number is divisible by 4, when the number 
denoted by its two right hand digits, is divisible by 4. 


DemMoONSTRATION.—Since 100 is divisible by 4, any number of 
hundreds will be divisible by 4, (Art. 89, Principle 1st); and any 
number consisting of more than two places may be regarded as a 
certain number of hundreds plus the number expressed by the digits 
in tens’ and units’ places, (thus, 884 is equal to 38 hundreds -+- 84); 
then, if the latter part (84) is divisible by 4, both parts, or the 
number itself, will be divisible by 4, (Art. 89, Prin. 2d). 


Conversely, no number is divisible by 4, unless the number 
denoted by its two right-hand digits 1s divisible by 4. 


Review.—88s. What is an odd number? Are the even numbers prime 
or composite? Are odd numbers prime or composite? What is a divisor 
of a number? When is one number divisible by another? What is a 
multiple of a number? What two axioms concerning multiples? , What is 
a factor of a number? A prime factor? What two axioms concerning 
prime factors? What is an aliquot part of a number? Give examples 
illustrating the definitions. 


ee 
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Prop. III.—A number ending in 0 or 5 is divisible by 5. 


DEMONSTRATION.—Ten is divisible by 5, and every number of 
two or more figures, is a-certain number of tens, plus the right hand 
digit; if this is 5, both parts of the number are divisible by 5, and, 
hence, the number itself is divisible by 5, (Art. 89, Prin. 2d). 


Conversely, no number as divisible by 5, unless it ends in 
0 or 5. 


Prop, [V.—Lvery number ending in 0, 00, &e., ts di- 
visible by 10, 100, &e. 

DemonstTRATION.—If the number ends in 0, it is either 10 or a 
multiple of 10; if it ends in 00, it is either 100, or a multiple of 100, 


_and so on; hence, by Prin. Ist, Art. 89, the proposition is true. 


Prop. V.—A composite. number is divisible by the product 


of any two or more of tts prime factors. 


DEMONSTRATION.—Since 2X3 X5=80, it follows that 2 X 3 
taken 5 times, makes 30; hence, 80 contains 2 <3 (6) exactly 5 times. 
In like manner, 380 dobsta 3° 6: (1) exactly 2 times, and 2 6 
(10), exacily 3 times. 


Hence, if any even number ts divisible by 3, tt ts also 
divisible by 6. 


DEMONSTRATION.—An even number is divisible by 2; and if 
also by 3, it must be divisible by their product 2 x 8, or 6. 


Prop. VI.—Every prime number, except 2 and. 5, ends 
wet, 1,3, ty. OF: 


DEMONSTRATION.—This is in consequence of. Prop. I and III, 


Arr. 91. To find the prime factors of a composite 
number, 


Rure.—Divide the given number by any prime number that 
will exactly divide it; divide the quotient in like manner, and so 
continue until the quotient is a prime number; the last quotient 
and the several divisors are the prime factors. 


Rervinw.—89. What is the first principle used in factoring? Prove it. 
What is the second principle used in factoring? Prove it. 90. When 
is a number divisible by 2, and when not? Why? When by 4, and when 
not? Why? When by 5, and when not? Why? When by 10, 100, &., 
and when not? Why? What is every composite number divisible by? 
Why? If an even number is divisible by 3, what else must divide it? 
Why? How do the prime numbers end? Why? 91. What is the rule for 
finding the prime factors of -a number ? 
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RemaRxKs.—l. Divide first by the smallest prime factor. 

2. The least divisor of any number is a prime number; for, if it 
were a composite number, its factors, which are less than itself, 
would also be divisors, (Art. 89), and then it would not be the 
least divisor. Therefore, the prime factors of any number may be 
found by dividing it first by the least number that will exactly divide 
it, then dividing this quotient in like manner, and so on. . 

8. Since 1 is a factor of every number either prime or composite, 
it is not usually specified as a factor. 


Find the prime factors. of 42. 
DEMONSTRATION.—By trial, 2 is found to be a factor 2) 42. 
of 42. Also, 3is found by trial to be a factor of 21, and 
consequently a factor of 42, which is a multiple of 21, 3)2 b 
(Art. 89). In like manner, 7 being a factor of 21, must ni 
be a factor of 42; and since 238 X 7= 42, there can 
be no other factors of 42 besides 2, 8, and 7. 


SEPARATE INTO PRIME FACTORS, 


1. 45.. . Ans. 3,3,5.| 8. 72... Ans,.2, 252,850 
9 AQ Ane 22.29.8190 75 2 Ans. 8,5, 9; 
een) 2 Ang 2-5-0, 010, 80 «Ans, 202.200: 
4°64 ~ Ans, 2,3,8,8,) 11. 84 * Avs22, 2,37 
5. 56. Ans. 2,2)2. 7.112. 96 Ans *2, 252) 2, 2, 3 
Gis Gee Ane 8 Br8- 55113. OS aia sas: Deh 
690 Apes opp, | 14. '9D ° (dest ol. Ee 


Tus Pupw who desires to be an expert Arithmetician, should be 
able to give the prime factors of all numbers under 100 by mere 
inspection, the operation being performed mentally. 


1h. Mactor 270. ee Rl Ta Oeeeains: Boe; ve 


Ah acter dik bower Oo) OL Me van Ans cBithe Ta 
Ti Taner LOOT YE eon das ee Ta 
Wa Patabiagy BOATS. (he > as 28 BL 


L050 Factor §8425.20%) elicoew Anse 8ob,"by 19, 44, 


The prime factors common to several numbers may be 
found by resolving each into its prime factors, then taking 
the prime factors alike in all. 


Revizw.—91. Which number is it most convenient to -divide by first? 
What is said of the least divisor of a number? Of1,asafactor? Explain 
the example, and show the reason of the rule. 


60° RAY’S HIGHER ARITHMETIC. 


Find the prime factors common to 


20. AZ and DB ear ea nce eee 
21: A Baa hs es ESS Ae Bae Ag el sate: Li 
22. OD amd 2LO. oF sient he | natal cae eeteans Oe 
23. 210 and BUG Ue Sod | aie Os 


Art. 92. Since any composite number is divisible, not 
only by each of its prime factors, but also by the product 
of any two or more of them, (Art. 90, Prop. V.); hence, 


To find all the divisors of any composite number, 

Rue.—Resolve the number into its prime factors; and then 
form from these factors all the different products of which they 
will admit; the prime factors and their products will be all the 
divisors of the given number. 

42—=2%x 3x7; and all its divisors are 2, 3, 7, and 
Zax syeex, (;-and-o X 1:06, 20h, Mero, Lak 


Find all the divisors 


A aOT YO dng 2b.) Vandel 0.114 mnd-ap: 
VEO... ns. 2.3, Dd and 6, 10 and, 
So. OF 196... «:dns.12, 7, 4514, 28. 40-ondGs. 
4, .0f 231 3. Ans.8, (i141 aad 21, 33 and 77. 


' QREATEST COMMON DIVISOR. 


Art. 98. A common divisor of two or more numbers, 18 
a number that will divide each of them without a remain- 
der; 3 isa common divisor of 12 and 18. 


The greatest common divisor of two or more numbers, is 
the greatest number that will divide each without a re- 
mainder; 6 is the greatest common divisor of 12 and 18. 


RemMARK.—1. Two numbers-may have several common divisors, 
but they can have only one greatest common divisor. 

2. The greatest common divisor is often termed the greatest com- 
mon measure, or greatest common factor. 


hase coe. What is the rule for finding all sie divisors of a 
number? Why. can there be no other divisor than these? 93. What is 
a common divisor of several numbers? the greatest common divisor? © 
Give examples. 
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Art. 94. To find the greatest common divisor of two 
numbers, 


Rute I.—Resolve the given numbers into their prime factors; 


the product of the factors common to both numbers will be the 


greatest common divisor sought. 
Find the greatest common divisor of 30 and 105. 


30 =2x 3x5.) 3X5 = 15, the greatest 
eae. ea ke common divisor. 
DeMONSTRATION.—The product 3 <5 is a divisor of both the 


numbers, since each contains it; and it is their greatest common 


divisor, since it contains all the factors common to both. ‘ 


¥ 
FIND THE GREATEST COMMON DIVISOR 


OF SOand ages Sor af 2B ee 
OF 42 ander fk A Se 
Of-be and t0G> . . 3... 5 Anh oN | eee 
OLE ait LOB als od ve od oa MSs Ch GA beeen 
5.4, OF SQsandaady i 6 Anse * 8D 


The greatest common divisor contains, as factors, all the other 
common divisors; thus, 80, which is 2385, contains 2, 3, 5, 


pr ae be la 


2X 38=6,2xX5=10, and 3 X 5=16, the only remaining common. 


divisors of 90 and 150. 


6. Of 60 gud’ 84,0. sodAns 2% 2% S$ =1Z 
TORSO aad) 225 (So Ans 8 XO ears 4a 
8. OF TL? and 140070... ‘Ans, 2X 278. 


The greatest common divisor of more than two numbers may be 
found, by resolving each into its prime factors, and taking the 
product of the factors common to all, 


Senge 30, 45, and. 7b... | Ansa 3d. Xo = 1S: 
10. “Of 84, 126, and 210 .. Ans. 2% 3X 7. = 42. 


ArT. 95. Rule 1 is generally used when the numbers 
are small; but when they are large, apply 


Rue Il.— Divide the greater number by the less, and the divisor 
by the remainder, and so on; always dividing the last divisor by 
the last remainder, till nothing remains; the last divisor will be 
the greatest common divisor sought. 
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Find the go ocst common Gaus of 24 and 66. 


‘SoLurion, —Divide 66. ‘by 24; hes 24) 66 (2 
quotient is 2, and the: remainder’ Fee ag 
Next; divide: 24° by 18; “the quotient is mee 


1, and the remaindér 6. Lastly, divide< (°° 1 8)24 (1 
18-by 6; there is no remainder; hence, 18 vee 

6 is the gvotkoat common divisor of: 24. oe ; 6) 1 8(3° 
and 66. pe ics ; 18 


Rule 2 depends on the following 


PRINCIPLES. 


1, A divisor of a number ts a divisor of any multiple 
of that number. As shown in Art. 89, Principle Ist. 
_ 2, A-common divisor of two numbers ts G divisor of their 
PSUM. As shown, Art. 89, Principle 2d. 

. A.common divisor of *vo numbers ts a divisor of their 

Repetto > 

DEMONSTRATION.—Since each of the numbers contains the com- 
mon divisor a certain number of times, their difference must contain 
it as many times as the larger contains it more times than the 
smaller; 2 being a divisor of 16 and 10, must be a divisor of their 
difference; for, 16 is 8 twos, and 10 is 5 twos, and their difference is 
8 twos minus 5 twos =3 twos. 


4, The greatest common divisor of two numbers is also the 
greatest common divisor of the smaller, and their remainder 
after division. “te 

OBSERVE, that in the following demonstration, Ea 6 
D. signifies greatest common divisor. 

The @. C.D. of 24 24)66(2 


DEMONSTRATION. 


and 66 divides 24, and must, therefore, 48 ’ 
divide 48, which is 2 times 24, (Princi- 7TRQ\9 ya? 
ple Ist); as it divides both 66 and 48, 18)24(1 


it must divide their difference 18, (Prin- 


ciple 3d); therefore, the G. C. D. of 6)18(38 

24 and 66, is a common divisor of 24 18 

and 18, , RS 
Tt noy Bis remains to show that it is their greatest common divisor. 


ere could be any greater common divisor of 24 and 18, as it 
would divide 24, it would also divide 48 (Principle 1st); and as it 


Ravi ge, What 3 is Bate 1 for So dine the greatest common divisor 
of two numbers? Prove it. What are contained in the greatest common 
divisor? How is the rule applied to more than two numbers? “ 


Se a ae a. “me 
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ee - ~~ neces 


would divide both 48 and 18, it would divide their sum 66, (Principle 
2d), and would, consequently, be a common divisor of 24 and 66. We- 
- should then have a common divisor of 24.and 66 greater than their 
greatest common divisor, which is absurd. Hence, the G. C. D. of 
24 and 66 is not only a com. divisor of 24 and 18, but is their G. C. 
D.; and the proposition is proved. 


DEMONSTRATION OF RULE II. 

The reason ES the rule follows immediately from Principle 4th; 
for, as the G, C. D. of the two given numbers is the same as the G. 
C. D. of the smaller and their remainder after division, and as this 
is the same as the G. C. D. of the smaller of those two a their re- 
mainder after division, and so on; it follows, that when we get the 


G.'C. D. of any remainder and the previous divisor (which is always 


the smaller of the two numbers used in the division), this will also 
be the G. C. D. of. the original two numbers; but, whenever a re- 
mainder is exactly contained in the previous divisor, it will neces- 
sarily be the G. C. D. of those two, since no number can have a greater 
divisor than itself; ‘and, therefore, whenever this exact division 
takes place, the divisor will be the G. C. D. not only of the two num- 
bers last used, but also of the two numbers first given. 

Norgss.—1. To find the G. C. D. of more than two numbers, first 
find the G. C. D. of any two; then of that G. C.D. and one of the 
remaining Le eee and so on for all the numbers; the last C. D. 
will be the G. C. D. of all the numbers. 

2. If two given numbers be divided by their G. C. D. the 
quotients will be prime to each other. 


FIND THE GREATEST COMMON DIVISOR OF 


ANS, | ANS. 
1. BO and #205... 5.17. ; BU Land, SOY arene 
Cte 12nd 183.....2, 71.1 Bei 82d and. L287 eae 
3. A886 Foand~5 25. ve, 2212449): 428 andi 231 Sr wns, BoD 


4. 425 and 4938 iL Fes 10618607 and 24587 4 B33 
5. 824 and 1161. SOYA MEOH 28 Pande 00k F 
6. 589 and 899 . . 31./12. 165, 231 and 885 : 11: 
13. 816, 1360, 2040 and 4080 . . . . Ans. 136. 
LA. 1274, 2002, 2366, 7007 and 13013. cApern O14; 


ae EVIEW 95, When is Rule 1 bath ia aehd?. What is Rule 2? 
Tllustrate. What are the Ist and 2d principles on which the demonstration — 
of the rule depends? The 3d? Prove it. The 4th? Prove it. Demon- 


strate the rule. ! | a 


64 RAY’S HIGHER ARITHMETIC. 


LEAST COMMON MULTIPLE. 


ArT. 96. A common-multiple of two or more numbers, 
is a number that can be divided by each of them without a 
remainder; 24 is a common multiple of 8 and 4. 

The least common multiple of two or more numbers, is 
the least number that is divisible by each of them. 12 is 
the least common multiple of 3 and 4. 


REMARKS.—l1, Since the common multiple of two or more num- 
bers contains each of them as a factor, every common multiple is a 
composite number. 

2. Since the continued product of two or more numbers is divisi- 
ble by each of them, a common multiple of two or more numbers 
may always be found by taking their continued product; and since 
any multiple of this product will be divisible by each of the num- 
bers, (Art. 89, Principle Ist), an unlimited number of common 
multiples may be found for the same numbers. 


TO FIND THE LEAST COMMON MULTIPLE. 


Art. 97. Rue I.—Separate the given numbers into their 
prime factors; then multiply together such, and only such, of those 
factors, as are necessary to form a product that will contain all 
the prime factors of each number. 


Find the least common multiple of 10, 12, 15. 


SotutTion. —Factor the num- 10 XB 
bers; the prime factor 2 occurs 12=2x2x 3 
once in 10 and twice in 12; strike = x 
out the first 2 and reserve 2 X2 LS =3X0 
as factors of the least common 2X%2xX3x*5= 60. Ans. 
multiple. The factor 5 occurs 
once in 10 and once in 15; strike out the first 5, and reserve the 
second as a factor of the least common multiple. The factor 3 occurs 
once in 12 and once in 15; strike out the first 8, and reserve the 
second 8 as a factor of the least common multiple. Lastly, take the 
product of the reserved prime factors 2238x560, for the 
least common multiple. 


DEMONSTRATION.—The product 2X23 x5=60, is a com- 
mon multiple, because it contains all the factors of each of the 


er 
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Revtew.—96. What is a common multiple of several numbers? . What 
is the least common multiple? Give examples. How many common mul- 
tiples may be found for several numbers? Why? 97. Give Rule 1. Prove 
it. How often must a factor be taken in the least common multiple? Why? 


* 
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numbers; it is the least common multiple, because it does not contain 
any prime factor not found in some one of the numbers. 


RemMARKS.—FEach factor must be taken in the least common mul- 
tiple the greatest number of times it occurs in either of the numbers. 
In the preceding solution, 2 must be taken twice, because it occurs 
twice in 12, the number containing it most. 

2. To avoid mistakes, after resolving the numbers into their prime 
factors, strike out the needless factors. 


FIND THE LEAST COMMON MULTIPLE OF 
ANS, ANS. 
Bee? Sng The 190.5. CMA OP eae ee tee 
etn ele, VSG. 10. 10-15, 20, nue ed 
4. 12,18,24 . 72.|7. 15.80,70.105 . -219. 


Art. 98. Rute Il—1. Place the numbers in a line; strike 
out any that will exactly divide any of the others; divide by any 
prime number that will divide two or more of them without a 
remainder; set the quotients and undivided numbers in a line 
beneath. 

2. Proceed with this line as before, and continue the operation 
till no number greater than 1 will exactly divide two or more of 
the numbers. 

3. Multiply together the divisors and the numbers in the last 
line; their product will be the least common multiple required. 


Find the least common multiple of, 10, 20, 25 and 30. 
SoLtutTion.—Strike 2)10 20, 25, 30 


out the 10, because itis _ i 
exactly contained in 20; 5) 10, 25, 15 
then divide by 2, be- : 

cause it is a factor of 2 5 3 
two of the numbers, 20 9x%5x2x5x38=800 Ans. 
and 30. Next divide by 

5, because it is a factor of more than one of the remaining numbers. 
Lastly, multiply together the divisors 2 and 5, and the remaining 
numbers, 2, 5 and 38; their product, 300, is the least com. multiple. 


DEMONSTRATION.—The 10 is marked out to shorten the opera- 
tion. The least common multiple of 20, 25 and 80, contains 20, and 
therefore contains 10, which is a factor of 20, and will be the least 


ReviEw.—98. Give Rule 2. Proveit. What kind of numbers must 
be used as divisors? Why? When the numbers are prime to each other, 
how is the least common multiple found ? 
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common multiple of a/l/the numbers. The rest of the demonstration 
is similar to the previous one; for the division by the prime numbers 
serves to strike out the needless factors, and those divisors with the 
factors remaining in the last line, are evidently the reserved fac- 
tors necessary to constitute the least common multiple. For a full 
analysis, see Ray’s Arithmetic, Third Book, Art. 120. 


Nore.—In dividing to cancel the needless factors, divide by a 
prime number. Dividing by a composite number would not, in all 
;, Cases, cancel all the needless factors; in the preceding example, if 
.we divide first by 10, the 5 in the number 25 would not be canceled. 


* Arr. 99. Rue IIT.—1. Set the numbers in a line, striking 
out such as are contained in any of the others, and separate 


any convenient one, generally the largest, from the others, by a 


curved line. ci 

2. Divide each of the remaining numbers by the greatest divisor 
common to it and the’number cut off, and set the quotients in a 
line beneath. 

3. Proceed with the second line exactly as with the first, and 
continue so until all the quotients are observed to be prime to each 
other; the continued product of these quotients and the numbers 
cut off, will be the least common multiple required. 


Nores.—1. If the number cut off is found to be prime to all the 
rest in the same line, cut off another, and proceed with it, reserving 
the first as a factor of the least common multiple. 

2. When the given numbers contain no common factor, it is 
evident their product will be the least common multiple required; 
the least common multiple of 


4, 9 and 25,is 4X 9X 25 = 900. 


3. The least common multiple of several numbers is equal to the 
product of their greatest common divisor, by those factors of each 
number not found in the others. 

If the least common multiple of several numbers be divided by 
—eith of them, the quotient will be the product of all the factors of 
‘the others not found in the divisor. 


) 


Resume the example under Rule 2. 
Sonution.—After striking out 
the 10, cut off 30 from the rest by 19, 20, 2 5(3 0 
a curve, and then divide 20 by 10, o) 5 


which is the greatest divisor com- a 
mon to it and 30; also divide 25 by 2X5X30=300 Ans. 


5, the greatest divisor common to it and 30. The quotients are set 


‘es ate 


OPERATION. 
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beneath, and being prime to each other, further cutting off and di- 
viding are unnecessary, and the product of 2,5 and 380, gives 300, 
the least common multiple required. 


DEMONSTRATION.—The least common multiple must contain the 
number cut off (30), and such factors of the rest as are not found in 
the 30; on this account, divide each of them by the greatest factor 
common to it and the number cut off, thus getting rid of the needless 
factors; in like manner, the least common multiple must contain 
the number cut off in the second line, and such factors of the rest as 
are not found in the one cut off; therefore, we repeat the process 
for each line, until all the numbers in the same line are found to be 
prime to each other; when this is the case, there will be no more 
needless factors, and the least common multiple will be the continued 
product of the numbers cut off and those in the last line. 


FIND THE LEAST COMMON MULTIPLE OF 
ANS. ANS, 


46,15 .. . 60./5. 35,45,63,70 . 630. 
6,9,20 . . .180./6. 10,14,20,35 140. 
15,20,30 . . 60.77. 815, 20,25, 30. 600. 
7,11,13,5 . 5005./8. 15,24,40,140 . 840. 


80,46 /48580120, 49504 oo ihe rade DIGG: 
(0;,.'77, 01,106, 148 165.1960: = Wadese been 
11. 174,485,4611,14065,15423 . Ans. 4472670. 
12. 498, 85988, 235803, 490546. Ans. 244291908. 


a PO 


PROOF OF THE ELEMENTARY RULES 


BY CASTING OUT THE NINES. 


Art. 100. To cast the 9’s out of any number, is to 
divide the sum of its digits by 9, and find the excess. To 
do this, begin at the left, add the digits together, and 
when the sum is nine or more, drop the 9, and carry the 
excess to the next digit, and so on. 

For example, to cast the 9’s out of 768945, say 7 and 
6 are 13, which is 4 above 9; drop the 9, and ne the 4; 


REviEw.—99. Give Rule 3. Ifa euiaber. ht off is prime ‘te the rest 
in the same line, what must be done? Prove the rule. 100. What is 
meant by casting the 9’s out of any number? 


2 9 
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4 and 8 are 12, which is 3 above 9; then, 8 (the digit 9 
being passed over) and 4 are 7 and 5 are 12, which is 3 
above 9; consequently, the excess in this instance, is 3. 


All the methods of proof are founded on this» 


PriInciprE.—Any number divided by 9 will leave the 
same remainder as the sum of its digits divided by 9. 
For example, take 3456. . 
3000—3(1000)=8 x (999+1)=3 x 999+3 
3456) 400= 4(100)= 4x(99+1)= 4x99+4 
=1 50= 500)= 5x(94+D= 5x9+45 
Eo fash Sata seal eens ieee a ae 
DEMONSTRATION.—Observe that 8000 is a certain number of 
9’s, with a remainder 3; 400, a certain number of 9’s, with a re- 
mainder 4; 50, a certain number of 9’s, with a remainder 5; and 6, 
being less than 9, may be termed a remainder. The remainders, 
8, 4, 5, 6, are the digits of the number 3456; hence, the excess of 9's 
in the number 3456 is the same as that in its digits, 3, 4, 5 and 6. 


PROOF OF ADDITION. 

Cast the ’s (or 11’s)* out of each of the numbers added, also 
out of their sum; the last excess must equal the sum of the others 
after dropping all 9’s (or 11's). 

* To cast the 11’s out of any number, see page 70. 


The excesses in the numbers are 8, 2, 4 were 
and 8, and the excess in the sum of these 7852 8 
excesses is 8. The excess in the sum of ars 2 
the numbers is 8, the two excesses being 241 4 

7302 5) 


the same, as they ought to be when the _ 
work is correct. a 926729 g 


Nore.—In proving Addition by this method, it is not necessary 
to stop at each number and write the excess, but regard all the 
numbers as forming one horizontal line. 


DEMONSTRATION.—Divide each number by_9, and add up the 
remainders, omitting the 9’s, if any; the result must be the same as 
the remainder obtained by dividing the sum of the numbers by 9; 
and as these remainders are most easily obtained by casting the 
9’s out of each number, (see Principle), the reason of the proof is 
apparent. 


he 9’s 


Revrew.—100. On what principle do the proofs by casting out t 
depend? Prove it. What is the proof of addition? 


- 
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PROOF OF SUBTRACTION. 


Cast the 9’s (or 11’s) out of the subtrahend, the remainder, 
and the minuend ; the last excess will be equal to the sum of the 
other two, after dropping all 9’s (or 11’s). 

ExAMPLE.—Proceeding as directed in 
the note to last proof, we find the excess Minuend, 7640 
in the subtrahend and remainder together Subtrahend, 12 34 
to be 8; the excess in the minuend is also Remainder, 6406 
8, as it should be when the work is right. 

DEMONSTRATION.—As the minuend is the sum of the subtra- 
hend and remainder, the reason of this proof is seen from that of 
Addition. 

PROOF OF MULTIPLICATION. 

Cast the 9’s (or 11’s) out of the multiplicand and multipliers 
multiply the two excesses together; cast the 9's (or ¥1’s) out of the 
result, and also out of the product; when the work is correct, the 
last two excesses will agree. 


Multiply 885 by 76; the pro- 
duct is 63460. The excess in 8 a pts 28 ‘e : if i 
the multiplicand is 7, in the Je Se eae pr 
multiplier 4, and in the pro- 568X9+28 


duct 1; the two former multi- 736 81 BF 56x 9 
plied give 28, and the excess "36x ie 494% 9 +928 


in 28 is also 1, as it should be. 


DEMO 


contains a certain number of 9’s and an excess, their product, as — 


seen from the work, will consist of three parts, two of which are 
divisible by 9; therefore, the excess of 9’s in the product must be 
the same as the excess of 9’s in the 8d part, (28), which is the 
product of the excesses in the multiplicand and multiplier; and 
since these excesses are most easily obtained by casting the 9’s out 
of the digits of each number, (see Principle), the reason of the proof 


is apparent. 
PROOF OF DIVISION. 


Cast the 9’s (or 11’s) out of the divisor, dividend, quotient, and 
remainder. Multiply together the excesses in the divisor and quo- 
tient, and cast the 9’s (or 11’s) out of the result; then, to this 
excess, add the excess in the remainder, and cast the 9’s (or 11’s) 
out of the result; when the work is correct, this excess will be the 
same as the excess in the dividend. 


REVIEW.—What is the peels of subtraction? Of multiplication ? 
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Divide 8915 by 25; the quotient is 356 and the re- 


mainder 15. 


Hixceess OF Os in the GIVISOY << 9. Cer, 6 oe 
Excess of 9’s in the quotient . . . .. . 


7x 5=—835. Excess of 9’s in 85... . 


Excess of 9’s in the remainder . .... . 
D8 == 14" Excess ofan! 4° es ee 
Excess of 9’s in the dividend is also 5 


DEMONSTRATION.—Since the dividend is the product of the 
divisor and quotient, with the remainder added, the reason of this 
proof is seen from those of Multiplication and Addition. 


PROOF BY CASTING OUT THE ELEVENS. 


To cast the 11’s out of any number, add its alternate 
figures, commencing at the right, and dropping 11 when 
the sum exceeds that number; then do the same with the 
remaining figures, and subtract the last result from the 
former, increased by 11 if necessary. 


For example, to cast the 11’s out of 30752486, say 6 
and 4 are 10 and 5 are 15; drop 11 and 4 remains, 
then 4 and 0 are 4; also, 8 and 2 are 10 and 7 are 17, 
drop 11 and 6 remains, and 6 and 5 are 9; 9 from 4 can 
not be taken, but 4 increased by 11 is 15, and 9 from 15 
leaves 6, which is the excess required. 


The Proofs by casting out the 11’s depend on this 
PRINCIPLE.—Any number divided by 11 leaves the same 
remainder as the excess obtained by casting out tts 11’s. 


This principle, and the proofs to which it leads, can be 
demonstrated in a manner similar to those regarding the 
9’s, and, by putting 11 for 9 in the proofs by 9’s, we 
have the proofs by 11’s. (See Proofs.) 


ReMARK.—These methods of proof are liable to this objection; 
two figures may be substituted for each other, or the correct figures 
may be replaced by wrong ones having the same sum, and the work 
appear to prove when it is wrong. These, however, occur so rarely 
as not to detract much from the merits of the methods. 


ReviEew.—What is the proof of division? Illustrate and give the 
reason for these proofs. 100. Explain the proofs by casting out the 11’s. 
When will these proofs fail to detect an error? 


_ CANCELLATION. a] 


CANCELLATION. 


ArT. 101. CANCELLATION is a short method of obtain- 
ing results by omitting equal factors from a dividend and 
divisor. Its use is seen in the following examples. 


Exchanged 24 hats at $5 each, for coats at $24 each: 
how many coats did I get? 


Sontution.—To solve this question, multiply 24 by 5, and divide 
the product by 24. Instead of performing this work, indicate it 


LAX 5 


thus, ; then, since dividing either factor of a product 


divides the product, (Art. 71), the result is 1 X 5=5; the same as 
would be got by canceling the 24 from both dividend and divisor. 


Multiply 105 by 18, and divide the product by 30. 


SontutTion.—Indicate the operations as 
in the margin. Divide both dividend and 21 05x 18 3 
divisor by 6; this gives 105 < 8 (Art. 71,) te 
above, and 5 below, and does not alter the a0 
quotient, (Art. 75). The quotient is found, Bat 
as in last example, to be 21 X38 (Art. 71) or 21x 3 = 63. 
63. As each factor is used in canceling, it is crossed to indicate 
that there is no further use of it; and each quotient is placed beside 
the number from which it is obtained. The 21 and 8 being the fac- 
tors left of the dividend after cancellation, are multiplied together; 
their product is 68, and as no factor of the divisor is left, the 63 is 
not to be divided, and is, therefore, the quotient required. 


Multiply 75, 153 and 28 together, and divide by the 
product of 63 and 36. 


SoLurTrion.—lIndicate the 25 5 V4 
operations as in the margin. Nd x 153 x 28 
Cancel 4 out of 28 and 36, leay- 2% 1 
RCaNITe eS pabet jen) p Ze BD ) 


cel this 7 out of the dividend 

and out of the 68 in the dic 25X17 425 i 
visor, leaving 9 below. Cancel Pee bas’ dha =1413 

a 9 out of the divisor, and out 

of 158 in the dividend, leaving 17 above. Cancel 8 out of 9 and 75, 
leaving 25 above and 3 below. No further canceling is possible; 
the factors remaining in the dividend are 25 and 17, whose product, 


425, divided by the 3 in the divisor, gives 1413. 


go> 
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Art. 102. If the dividend or divisor, or both, is the 
product of several factors, the quotient can often be 
easily obtained by this 7 


RULE FOR CANCELLATION. 
1. Indicate the multiplications which produce the dividend, 
and those, if any, which produce the divisor. 
2. Cancel equal factors from dividend and divisor; . multiply 
together the factors remaining in the dividend, and divide the 
product by the product of the factors left in the divisor. 


Nores.—l. If no factor remains in the divisor, the product»of 
the factors remaining in the dividend will be the quotient; af i, 
one factor is left in the dividend, it will be the answer. 

2. Cancellation can only take place between a factor of the divi- 
dend and a factor of the divisor; not»between two factors of the 
dividend, or two factors of the divisor. 

8. Canceling equal factors is dividing both dividend and divisor 
by the same number, which does not affect the value of the quotient, 
(Art. 75.) 

EXAMPLES FOR PRACTICE. 


1. How many cows, worth $24 each, can I get for 9 
horses worth $80 each? Ang, 30. 

2. I exchanged 8 barrels of molasses, each containing 
83 gallons, at 40 cents a: gallon, for 10 chests of tea, 
each containing 24 pounds: how much a pound did the 
he cost me? Ans. 44 cents. 

. How many bales of cotton, of 400 pounds each, at 
1 cents a pound, are equivalent to 6 hogsheads. of 
sugar, 900 pounds each, at 8 cents a pound? = Ans. 9. 

4. Divide 15 X 24 X 112 x 40 x 10 by 25 X 36 x 56. 

KOR i Ans. 3% 


VIII. COMMON FRACTIONS. 


Art. 108. A fraction is a part of a unit or whole thing, 
when it is divided into equal parts. If an apple is divided 
into 3 equal parts, each part is a fraction of the apple. — 

Norr.—Fraction is derived from the Latin fractus, broken. 


A 


ReviEw.—101. What is Cancellation? Illustrate it, 102. In what 
case may cancellation be employed? Give the rule. 
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Art. 104. The name of a fraction, and the size of its 
parts, depend on the number of parts into which the unit 
a8 dimidta; thus, when the anitee divided into 2, 3, or 4 
equal parts, fie fractions are named halves, Winds and 
fourths (Art. 62): moreover, a half is evidently larger 
than a third, a third than a four th, and so on. 


Art. 105. Fractions are divided into two classes, 
Common and Decimal. 

A common fraction is abide by two numbers, one 
above the other, with a horizontal line, between them; one- 
“half is expressed by 2, two-thirds by 3 3. 


The number below ‘tile line is. called the denominator, 
because it denominates or gives name to the fraction: it 
shows into how many parts the wnit is divided. 

The number above the line is called the numerator, be- 
cause it numbers the parts: it shows how many parts the 
fraction contains; in the fraction 5, the denominator 7 
shows that the wnit contains seven equal parts; the nume- 
rator 4, shows that the fraction contains 4 of those parts. 

The terms of a fraction are the numerator and denomi- 
nator; the terms of g are 5 and 8. 


Art. 106. There are two methods of considering a 
fraction whose numerator is greater than 1; thus, to divide 
2 apples of the same size, equally among 38 boys, divide 
each apple into three equal parts, making 6 parts in all, 
and then give to each boy two of the parts, expressed by 2. | 
The 2 parts may be taken from one apple, or 1 part from’ 
each of the two apples; hence, 2°expresses either 2 thirds 
of one thing, or 1 third of two things. Also, 3 expresses — 
either 4 fifths of one thing or 1 “fifth of four things ; 
therefore, 


The numerator of a fraction may be regarded as showing 
the number of units to be divided ; the denominator, the num- 
ber of parts into which the numerator is, to be divided: the 
fraction itself being the value of one of those parts. 


Revirw.—l02. If no factor remains in the divisor, what is the quo- 
tient? Between what factors only can cancellation take place? What 
does canceling equal factors amount to? 103. Whatis a Fraction? Why 
so called? 104. How are fractions named? What does the value of a 
fractional part depend on? 105. How are fractions divided? How are 
common fractions expressed? What is the denominator? What is the 


numerator? Why are they called so? What are both together called ? 
ri 


Dry 


fy, 


aad i bac : Toe 
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Hence, a fraction may be penpees as an expression of 
unexecuted division, in which 


The DiviIpEND is called the NumERaroR; 
The Divison is called the DENOMINATOR; 
The QUOTIENT is called the FRAcTION itself. 


is the quotient of 1 (num’tor) divided by 3 (denom.) 


P| 


is the quotient of 3 (num’tor) divided by 5 (denom.) 


Or] CO 


i is the quotient of 7 (num’tor) divided by 6 (denom.) 


NUMERATION AND NOTATION. 


Art. 107. Since Fractions arise from Division, one of 
the signs of Division, (Art. 99), is used in expressing 
them; that is, the numerator is written above, and the 
denominator below a horizontal line; hence, 


TO READ COMMON FRACTIONS, 
Rurze.— Read the number of parts taken as expressed by the 
numerator, and then the size of the parts as expressed by the 
denominator. 


% is read seven ninths. 


ReMARK.—Seven ninths, (4), signifies either 7 ninths of one, 
r 4 of 7, or 7 divided by 9, (Art. 106). 


Fractions to be read; that is, expressed in words: 
Poe. 7 Bu Pee hii alee eae, 7 uy 8 


= 9 =} nates ahs os See —— 


C8). 10 Ae 17 227 41 BS 490% 0G Bae. aes, 

Of these fractions, which expresses parts of the largest 
size? Which, the smallest size? Which, the least num- 
ber of parts? Which, the’ greatest number of parts? 
Which, the same number of parts? Which, parts of the 
same size ? : 

TO WRITE COMMON FRACTIONS, 

Arr. 108. Rute.— Write the number of paris; place a hori- 
zontal line below it, under which write the number which indi- 
cates = size of the Stine 


ee —106. Hae many methods of considering a fraction? TIllus- 
trate them. What operation is expressed by a fraction? What is the 
dividend? the divisor? the quotient? 


oe 
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Fractions to be expressed in figures: 


Seven eighths. Four elevenths. Five thirteenths. One 
seventeenth. Three twenty-ninths. Hight twenty-oneths. 
Nine forty-twoths. Nineteen ninety-thirds. Thirteen one 
hundredths. Twenty-four one hundred and fifteenths. 


To express a whole number in the form of a fraction, 
write 1 below it for a denominator; thus, 2 = 2, 7=4, &e. 


PROPOSITIONS. 


ArT. 109. Prop. 1.— When the numerator of a fraction 
as less than the denominator, the fraction ts less than 1. 


Prop. 2.— When the numerator of a fraction is equal to 
the denominator, the fraction is equal to 1. 


Prop. 3.— When the numerator of a fraction is greater 
than the denominator, the fraction ts greater than 1. 


DEMONSTRATION.—Prop. 1 is true, because, in that case, the 
number of parts in the fraction is less than the number of parts 
in @ unit. 

Prop. 2 is true, because, in that case, the number of parts in the 
fraction is the same as the number of parts ina unit. 

Prop. 3°is true, because, in that case, the number of parts in the 
fraction is greater than the number of parts in a unit. 


Art. 110. Derrinitions.—1. A proper fraction 18 one 


whose numerator is ess than the denominator; as, 4; §. 


2. An improper fraction is one whose numerator is equal 
to, or greater than, the denominator; as, 3 and &. 


REeEMARK.—The word fraction primarily signifies a part. A 
proper fraction is properly a fraction expressing a value less than 
the whole. An improper fraction is not properly a fraction, the value 
expressed being equal to, or greater than, the whole. 


3. A simple fraction is a single fraction, proper or im- 
proper; as, 3, 2, or 3. 


Revixuw.—107. What is the rule for reading fractions? for writing 
them? 108. What two other methods of reading a fraction are there? 
How may a whole number be expressed as a fraction? 109. When is a 
fraction less than' 1? equal to 1? greater than 1? Give the reasons. 
110. What is a proper fraction? an improper fraction? Why so called? 
What is a simple fraction ? 
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4, A compound fraction is a fraction of a fraction, or 
several fractions connected by of; as, 2 of 2 of ¢. 
5. A mixed number is a fraction face cacti a whole 
Benes as; 14 and: 24: 
Gi A complex fraction is one having» a fraction either in 
ol saint 
esl Ege ge seal 
Ast Ue) hae Bd 
Art. 111. oP show that 1 of 4 = 4; that 4 of } =}; 
that 1 of 4 = 4, and so on. 
Tet deraretars ole ipietiew y We POR) Ae RT cae Ne WEA Es 
line as A B into two equal parts; C 
one of the parts, as A C, is termed one half (3): divide a half into 8 
equal parts, as in the figure; one of the parts tas were one third of 
one half, which is expressed by figures thus, 4 of 4 a This is evi- 
dently me eee of a see ng, that is, 4 "otal x= %. In like 
manner, 50f 4; gof 4=—4; dof yaks and so on. 
What is 4 of 12 Why? What is 4 of 1? 4 of }? 
What is } of 4? 


one or both of its terms; as, 


PROPOSITIONS. 


Art. 112. Prop. L—WMultiplying the numerator of a 
fraction likewise multiplies the fraction. Multiply the nu- 
merator of the fraction 2 by 8; the result, §, is three times 


9 


as great as =. 


Arr. 118. Prop. [1.— Dividing the numerator of a 
Fraction likewise divides the fraction. Divide the numera- 
tor of the fraction 8 by 2; the result, 4, is only one half 
as great as 8. 


Art. 114. Prop. LIL 1.—Multiplying the denominator of 
a fraction, on the contrary, divides the fraction. Multiply 
the denominator of the fraction 17 by 3; the result, 12, 
is one third as great as 1. 


Art. 115. Prop. IV.—Dividing the denominator of a 

fraction, on the contrary, multiplies the fraction. Divide 
the denominator of the fraction, 12, by 2; the result, 2 
is twice as great as }?. 
REV1IEW.-~—What is a compound fraction? a mixed number? a com- 
plex fraction? 112. What is the effect of multiplying the numerator of 
a fraction? 113. Of dividing the numerator? 114. Of multiplying the 
denominator? 115, Of dividing the denominator? 
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Art. 116. Prop. V.—Multiplying both terms of a frac- 
tion by the same number, changes its form but does not alter 
its value. Multiply both terms or the fraction 2 by 5; the 
result, §, has the same value as 2 


Art. 117. Prop. VI—Dividing both terms of a frac- 
tion by the same number, changes its form, but does not alter 
ats value. Divide both terms of the fraction 4 by 4; the 


result, 3, has the same value as §. 


DEMONSTRATION.—Observe that the numerator of a fraction 
is a dividend of which the denominator is the divisor, and the value 
of the fraction the quotient. (Art. 106). 


Prop. 1 is true, because, (Art. 73), multiplying the dividend by 
any number, multiplies the quotient by the same number. 

Prop. 2 is true, because, (Art. 74), dividing the dividend by any 
number, divides the quotient by the same. 

Prop. 8 is true, because, (Art. 74), multiplying the divisor by any 
number, divides the quotient by the same. 

Prop. 4 is true, because, (Art. 78), dividing the divisor by any 
number, poalanle the quotient by the same. 

Prop. 5 and 6 are true, because, (Art. 75), multiplying or aividee. 
both dividend and divisor by the same number, the quotient remains 
the same. 

REeMARK.—Hence, there are two ways of multiplying a fraction, 
two ways of dividing a fraction, and two ways of changing its form 
without altering its value; that is, muliiplying or dividing the nu- 
merator does the same to the fraction; but multiplying or dividing the 
denominator does the opposite to the fraction; while multiplying or di- 
viding both terms alike makes no change in its value. 


REDUCTION OF FRACTIONS. 


Art. 118. Reduction of Fractions consists in changing 
their forms without altering their values. 


CASE I. 
TO REDUCE A FRACTION TO ITS LOWEST TERMS. 
Arr. 119. A fraction is in its lowest terms when the 


numerator and denominator are prime to each other, Cart, 
88, Def. 5); as, 2, but not 4. 


i 
Review.—116. What is the effect of multiplying both terms alike? 
117. Of dividing both terms alike? Illustrate and prove these propositions. 
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Ru.z.— Divide both terms by any common factor, do the same 
to the resulting fraction, and so on, till both terms are prime to 
each other. 

Or, divide both terms of the fraction by their greatest common 
divisor. 


Reduce 3% to its lowest terms. 


SoLutTion.—Dividing both terms 
by the common factor 2, the result is 2 
42; dividing this by 5, the result is 
which can not be reduced lower. 
Or, dividing at once by 10, the 
greatest at divisor of both 1 0) 30 = 3 Ans. 
terms, the result is 3, as before. 


1 
2 
3) 


DEMONSTRATION.—The value of the fraction is not changed, 
because both terms are divided by the same number (Art. 117). 


REDUCE TO THEIR LOWEST TERMS, 


ANS. ANS. ANS, 
TE g | 4.498 a5 17. $33 +8 
o Fe. 415. 334 IP S87 34 
3. 85 (6. 434 4219. 4283 ab 


EXPRESS IN THEIR SIMPLEST FORMS, 


10. 923-1491 =43/12. 2261+4123 =1 
11. 890+1691 =1$|13. 6160+40480 =a 


CASE II. 


TO REDUCE AN IMPROPER FRACTION TO A WHOLE OR 
MIXED NUMBER. 


Arr. 120. Rutz.— Divide the numerator by the denome- 
nator; the quotient will be the whole or mixed number. 


Norer.—lIf there be a fraction in the answer, reduce it to its 
lowest terms. 


To reduce * of a dollar to dollars, divide 18 by 5, 
making 22 dollars. 


DEMONSTRATION.—Since 5 fifths make 1 dollar, there will be as 
many dollars in 13 fifths as 5 fifths are contained times in 13 fifths; 
that is, 23 dollars; and so in all such cases. 


Revirw.— 118. What is hadneen of Fractions? 119. When is a 
fraction in its lowest terms? 


- 
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_— +— non 


1. In %' ofa dollar, how many dollars? Ans. 48 
2. In *#7 of a bushel, how many bushels? Ans. 34 } 
3, In % ofan hour, how many hours? Ans. 137g 


REDUCE TO WHOLE OR MIXED NUMBERS, 


23 ; 5) 

ogte | Seen mnee. (Ramer Ga bein | abe gore CY net ny 
1295 | 9 

5. aa - « Ans. 35. | 8. Age: Ans, 82773 

6. 9 oh AAns. 885 | 9. TOO LANs, 50937 


CASE III. 
TO REDUCE A WHOLE OR MIXED NUMBER TO AN 
IMPROPER FRACTION. 


Art. 121. Rute—WMultiply together the whole number and 
the denominator of the fraction; to the product add the nu- 
merator, and write the sum over the denominator. 


Reduce 37% to an improper fraction; to fourths. 


DEMONSTRATION.—In 1 (unit), 3 
there are 4 fourths; in 8 (units), 4 
there are 3 times 4 fourths, = 12 a 


fourths: and 12 fourths-|-3 fourths 12 = fourths in 8 

= 15 fourths. 3 = fourths in fraction. 
REMARK.—1. This demonstra- 5 — fourths in 3? 

tion shows that the whole number tat u 5 


is really the multiplier, and the 
denominator the multiplicand; but, multiplying by the denominator 
is more convenient, and gives the same result, (Art. 47). 

2. This, and the preceding case, are the reverse of, and mutually 
prove each other. , 

1. In $78, how many 8ths of a dollar? . Ans. °° 

2. In 19% gallons, how many fourths? . . Ans. 


3. In 1884 hours, how many sixtieths? . Ans. 5 


REDUCE TO IMPROPER FRACTIONS, 


oy 2) 
40 VIF NS Ans SPP 100ss . okaAns: 723" 
5. 158% . 2. Ans. YE18. 539% 2. Ans. SS? 
°o 
6. 12734. Ans. 744° 19. 1334 Ans. 1$9° 


| 
| 
| 
| 


RevieEw.—119. What is the rule for reducing a fraction to its lowest. 
terms? Prove the rule. 120.-Give the rule for reducing an improper 
fraction to a whole or mixed number. Prove it. 


_ (since 
* (since 
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ArT. 122. To reduce a whole number to a fraction 
having a given denominator, is merely an example of the 
preceding case, the numerator of the fractional part being 
zero, (0). It is done by multiplying together the whole 
number and the denominator, and writing “the product over 
the denominator. 


To reduce 4 to a fraction whose denominator is 5, 
the same as to reduce 4$ to an improper fraction. 


Tor Reduce 7 to Athase we ge 3 Ae 
AveReduce Oto sévenths, «94.2 2° Ane 
8. Reduce 23 to twenty-thirds. . . . . Ans. *¢3 
4. Reduce 19 to a fraction whose denominator is 29. 
Ans. *35 

CASE IV. 


TO REDUCE COMPOUND TO SIMPLE FRACTIONS. 


Art. 123. Rute—Multiply all the numerators together for 
a new numerator, and all the denominators together for a new 
denominator. 


Reduce 3 of $ to a simple fraction. 


to 

4.of 5=3x5—15 Ans. 

Bestone tA riba, —# of $=2 times } of 4 =2 times 4 of 4 of 4, 
of 4 is the same as §, by Art. 106,) 2 times y's of 4, 

of + is the same as ie by Art. Aes e times 345; 

(since ;'s of 4 is the same as ;4, by Art. 106,) = 8 (since multi- 

plying the numerator multiplies the fraction, by Art. 112.) 


Colt 2 


Nore.—Before applying the rule, reduce mixed or whole num- 
bers to a fractional form. 


1. Reduce 3 of § of 34 to a simple fraction. 


Sotuti1on.—34 = 2 and } of 2 of 4 = 4 Ans. 
2. #of 7; to asimple fraction. . . . . Ans. 37 
38. 2 of 3 of 2% to a simple fraction. . . Ans. +33 
4, #2 of 3 of 8$ toa simple fraction. . . Ans. 147 


Nore.—Equal factors may be canceled out of the numerator and 
denominator, as out of any other dividend and divisor, (Art. 101), 
before the multiplications are Perera 


REVIEW.—121. Give the rule for mi hy a whole or mixed number tu 
an improper fraction. Prove it. Which number is really the multiplier? 


COMMON FRACTIONS. 8] 


———_—__— 


5. Reduce 2 of 765 of 7S to a simple fraction. 


Sorurion.—the factors 2, 3, 3 
p 
and 8 are common to both terms. Tee 9 xX wi 7 
AM ri yh 7 
Canceling them, and multiplying +> a  -~-~ = 39 Ans 
together the remaining factors, p x His ye 
the result is 7 twentieths. 
REDUCE TO SIMPLE FRACTIONS, 
6. 3 of 2 of 7. . Ans. 4. iB : of +2 of 23. Ans. 2. 
". of 4 of 23. Ans. 2.'9. 4 of $ of 32. Ans. 13 
£0-tepot 2 of 4 of Bee Le a OS eae ae 
Te sof 3 of offi of. 42) kA ok Le eee 
12. + of 3 of vy of 34 of 75. | Seman boy 
13. +3 of fs of 7s of 328 of Ils’. 3... Ans. oy 


Nore.—To reduce complex to simple fractions, see Art. 182. 


CASE V. 


Art. 124. To reduce fractions of different denomina- 
tors to equivalent fractions of a common denominator, 

Ruvre.—Multiply both terms of each fraction by the product 
of all the denominators except its own. 

DEMONSTRATION.—Multiplying both terms of each fraction by 
the same number, does not alter its value; the new denominator of 
each fraction will be the same, since it will be the product of the 
same numbers; viz., of all the denominators. 

Norx.—Reduce compound to simple fractions, and whole or mixed 
numbers to improper fractions, before applying the rule. 


Reduce 2, 2 and 2? to a common denominator. 
be ho 12 new num. 
Both terms of the first frac- @ <a 
tion are multiplied by 3 X 4 2xX3X4 
= 12; of the second, by 2 X 2x ae a 16 new num. 
4—8; and of the third, by2 3 y 9 x 4 az 
os 0s 


24 new denom. 


oy denom. 
3X 268 __ 18 new num, 
AOS ee 4S ae Od new denom. 


Since the denominator of each new fraction is the product of the 
same numbers; viz., all the denominators of the given fractions, it 


Ruvinw. —122. How is a whole number reduced to a fraction ee ing a 
given denominator? 123. How are compound fractions reduced to simple 
ones? Prove the rule. 
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is unnecessary to find this product more than once. The operation 
is generally performed as in the following example. 


Reduce 4, = and $ to a common denominator. 


1x5xX 7=85 1st num. 
Sox er ay 42 24 num. 
6x 2x 5=60 34 ‘num. 
2x 5 xX 7 =70 com. denom. 


| 


35 42 6 
Ans. 76, 70; 7 


REDUCE TO A COMMON DENOMINATOR, 


1 aL Pa Fay Race 1 tes . Ans. 38, 30, $8 
Qe 2, 3; 4 * Stale ye Ans. 126; 735, fs 
3. 2, 3, ae eer hd . Ans. 432 88; 109 
43,4855... . . Ans 288, 286, $88, 438 
5. 3, 2 of 32, 2 of § Ans. 60, G0 go 
6. Zof 4, fof §, 3 of $ of # of 23. Ans. 720, 420, 490 


Art. 125. When the terms of the fractions are small, 
and one denominator is a multiple of the others, reduce 
the fractions to a common denominator, by multiplying 
both terms of each by such a number as will render its 
denominator the same as the largest denominator. This 
number will be found by dividing the largest denominator 
by the denominator of the fraction to be reduced, 


Reduce 1 and 2 to a common denominator. 


Sotution—The largest denominator, 6, is a — — Bi 
multiple of 38; therefore, if we multiply both 3X 2 6 
terms of 4 by 6 divided by 8, which is 2, it is 5 5 
reduced to 2. 6 aK: 


REDUCE TO A COMMON DENOMINATOR, 


ee 5 4°46 2 
deg BN, rs Rial Ans. §, 8, 8 
2 65 7 a) aD oF 
2. 3) 6 and Id-. ee a A 1S, 12) 12, 12 
Sar oe key 11 Oe WP Seana Wy «poten = Neto a | 
3. 7, 3, To and 30 See ANS. 3553 05-20, BO 


Review.—123. If there are any mixed numbers, what must be done? 
What may be done before multiplying? 124. How are fractions of dif- 
ferent denominators brought to a common denominator? Prove the rule. 
What must be done with compound fractions? With whole or mixed 
numbers? 


4 
¥ yale 
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Ris 
ern 


CASE VI. 


Art. 126. To reduce fractions of different denomina- 
tors, to equivalent fractions of the least common de- 
nominator. ; 


Rute.—Find the least common multiple of the given denomi- 
nators; multiply both terms of each fraction by the quotient 
obtained by dividing this least common muliiple by the denomi- 
nator of the fraction. 


Reduce 3, } and g to the least common denominator. 


2 
By ee 22 ATLA G1 


ars 6 3 Z 
1% 6 Fees FES OD, 10 
Qx2x38=12 ox6=%, x3 =, Gxt = 13 
least com. mul. Ans. 72, # and 49 


DEMONSTRATION.—Since multiplying both terms of a fraction 
by the same number does not alter its value, (Art. 116), each of the 
given fractions may be reduced to an equivalent fraction, whose 
denominator is any multiple of its own; and they may all be re- 
duced to equivalent fractions of the least common denominator, by 
taking for that denominator the least common multiple of the given 
denominators. . g: elie 

After getting the least common denominator, both terms of each 
fraction are multiplied by the quotient of the least a denomi- 
nator divided by its own denominaa as in Art. 126. 


Norres.—l. Before commencing, eae fraction must be in its 
lowest terms. 

2. Reduce compound to simple fractions, and gvhole or mixed 
numbers toimproper fractions. 

3. When the pupil is acquainted with the prfeei pies of. the opera- 
tion, the multiplication of the denominators may be omitted, as the 
new denominator of each fraction will be equal to the least common 
multiple. 

4. The object of reducing fractions to a common denominator, is 
to prepare them for Addition or Subtraction. 


Revrew.—125. When one denominator is a multiple of the others, 
how can the fractions be reduced to a common denominator? 126. How 
, are fractions of different denominators reduced to a least common de- 
nominator? What must be doneif a fraction is not in its lowest terms? 
If there are compound fractions? If there are whole or mixed numbers? 


~ ‘What will the least common denominator be? 
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REDUCE TO LEAST COMMON PRC ee 


: i 4) 43 6 Ba eas ie Sei So agg T2 2) 2 
a: 3; 5) vo ri a eh Sees ar Man ke Ans. 3 5%, 43, ah 33 
5 3, 2, 1} ° i res ap: Sie hLue si eae ° Ans. 24, $6) 36 
4. #, &, at AR * CPR eee 2 ee fewer em, Ans. 3 3, 3, 3 
5. §, 7s) 32, a : ie ee Ke Ans. 40. 43, 36, 43 
6. 3) 70 i of 18 85 Sigs: Sats Ans: 30 30) 30) 36 
7. 12,83 and fs of 84 . . . Ans. ei) 8°, 82 


*%* See Note 1, preceding page. 
t 


ADDITION OF FRACTIONS. 
Arr. 127. Addition of Fractions is the process of 
adding together, two or more fractional numbers. 


Ru.e.—Reduce the fractions to a common denominator; add 
their numerators together, and jplace the sum over the common 
denominator, .* 


Add 3, 8, 1 ee he. 2 Ati 


8 ie’ 4) 6X Be-18 
fe io ham i) S38 xb=15 ine 
feasted Sem nb: ae $3 = 133 Ans. 


DEMONSTRATION. When, th enominators of two or more frac- 
_ tions are the same, they express i, aie of the same size; we can, there 
fore, add . \ fourth ‘ 1 cent. 
“a 9 Faurths hae we agua saa 2 cents. 

"Gay aur" ths | 3 cents. 
The sum being 6 durths, (9), in one case, and 6 cents in the other. 


That is, to add fractions ha ingea common denominator, find the sum 
of the numerators and write the result over-the denominators. 

But, if the denominators are different, fractions do not express 
things of the same unit value, and can not, Wie tts be added to- 
gether (Art. 40); in the preceding example we can not add JSourths, 

_ eighths and twelfths, but, by- reducing them to twenty-fourths, they 
express things of the same denomination, and can then be adde 


a 


; ries % 
REVIE w. —127. raps?” Wi reduced to a common deno r? 


_ What is Addition of Fragiigns? What is the rule? Prove it. » Sa 


* 
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Notrrs.—1. Before commencing the operation, each fraction 
should be in its lowest terms, and compound fractions must be 
reduced to simple ones. 

2. Mixed numbers may be reduced to improper foasilee and 
then added; or, the fractions may be added, and then the whole 
numbers, and the results united. 


3. After adding, reduce the result to its lowest terms. 


L. Add 3%) 37°34) 39 and 39 + .- +). Ans. y 2. 
2. Sayee roe and $30 cc. oN Base als 
3. 3) $ and yo ) SY RL) age ea 
4., &, % and 73 Sires oe eRe aA 
5. Sr bie andas oh) RS ee ere 
6. Perand 20-7: Soe eee 44. 
0 io7 and 4s... «sw! yp elneelee 
8, a, 16, 20 aNd ly ek A 
9. 15, 74; +s and 2} Ee eo) EES 
10. 13, 23, 83 and 45 ao <e dactt GANS eh tae 
Ly: 3 of 4, and 3 of 2 of 23 we Ans, 132% 
12. Whatisé+ii+3?.. . sty ghdAns lids 
Ip +a ta +83? Ans. lay 
14. Po TES 1808 Bie oc Te eae Ade 
15. 02 Ae thes? oh te Ans LO 
16. 4+ 2 of 8 of 642) < Ans. 248§ 
Yn STH TREE? | Ans. 4745 
18 : of 63 + 3 A of § q of 75? Ans 4.375 
19 4 of 964 + § of 14 of 54? Ans. 5984 
20 S+S+SS+ 80+ 343+ 458? © Ans. 5343 


bd 


SUBTRACTION OF FRACTIONS. 


Art, 128. Subtraction of Fractions is the process of 
finding the difference between two fractional numbers. 


Rote.—Reduce the fractions to a common denominator ; find 
the difference of their numerators, and peat it over the common 
denominator. 


Review.—127. Before commencing, what should be done? What with 
mixed numbers? What should be done with nswer, when obtained? 


- il 
> 
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Find the difference between 2 and 755 


Sozrution.—tThe fractions, when reduced to we least oaaean 
denominator, become $$ and 48; their difference is 3% = 3%. 


DEMONSTRATION.—When the denominators of two fractions are 
the same, they express parts of the same size, and their difference 
can be found as in the case of whole numbers. 


Thus 5 sevenths, 5 cents. 
* *5 sevenths, 3 cents. 


Difference, 2 sevenths (2) in one case, and 2 cents in the other. 


But, if the denominators are different, the fractions do not ex- 
press things of the same kind; therefore, one can not be subtracted 
fyom the other, any more than 3 cents can be taken from 5 apples, 
(Art. 483); in the preceding example, fifteenths can not be taken from 
sixths ; but by reducing them both to thirtieths, their difference can 
be found. 


Notxrs.—l. Before commencing, reduce compound to simple frac- 
tions, and see that each fraction is in its lowest terms. 


2. After subtracting, reduce the result to its lowest terms. 


WHAT Is ANS. WHAT Is "ANS, 
eas ee 26 fe oa gate 18 
2. t1—trof 3? . 379|6. ss—is?.. . . Tes 
Se. 54——as of 6 Meet eis 7s. as—ae? os aes 
4. vr—Pe of 4? . vag !8. 49—d5? ©. Ts 


Art. 129. Mixed numbers may be brought to improper 
fractions, and then subtracted; or, the fractions may he 
subtracted, and then the whole numbers and the results 
united. In the latter method, if the lower fraction is 
the larger, increase the upper fraction by the number 
_ of parts in 1 unit, and carry 1 to the first figure of whole 
numbers in the lower line. 


- 
Thus 65 s+s=s 
>] 19 11 2 3 i 2 6 
63 —47 = ‘@ — 7 = 's = 18; or, 42 i7=¢ 
- 12 


Reed Ww. —128. What i is aubtenebion of Hidcuioue 2 What i is ‘Wy rule? 
Prove it. What should be done before commencing? What should be 
done with the answer, Ss obtained? 129. How are mixed numbers 
subtracted ? 


Bah it'd oe a ee oe 
oe a 2 hae 


is. reas ieee v) ‘ 
vv F 
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ae oe eee, oe se - = gene ne 
WHAT Is ANS, WHAT IS . ie 
Sy TDF S108 er ate of 18. Tbe ag 


10. 1238—-933? . 85 [14.18—53? | » 128 


11. 53$—27? Booq; lors of a-—ois! sea 
p T2ET FR 8y PF POP OTE 16s 33—§ of 132 whe 
LS of As — Pho Bh in Le ee ates Ans. 133 


18. 113+ 85—923? aly) See cee SR, Guba as 10343 


19. A man owned 33 of a ship, and sold 2 of his share: 


how much had he left? Ans. 75 
20. After selling 7 of § + 4 of 4 of a farm, what part 
of it remains? atts: 39 
21, 34+ 42— 53 + 163 — 734 (+ 10— 142, is. sequal | 
to what? . Ans..633 , 
22. 65 — 23 + 8 — 38fu+ 372 + 85 —163 sowhiat? 
Ans. 23 
23. 1—# of 2-2 of 2 = how much? Ans. Ps 


MULTIPLICATION OF FRACTIONS. 


Art. 180. Multiplication of Fractions is the process of 
multiplication, when one or both of the factors are frac- 
tional numbers. It embraces three operations: 


1. To multiply a fraction by a whole number. 
2. To multiply a whole number by a fraction. 
3. To multiply one fraction by another. 


Since any whole number may be expressed in the form 
of a fraction, (Art. 108), these 3 cases may all be per- 
formed by this 


GENERAL RULE FOR MULTIPLYING FRACTIONS. 


Multiply the numerators together for a new numerator, and 
the denominators together for a new denominator. 


Multiply 3 by 3. Ving et ihhemn jas =< fe Agee: 


DEMONSTRATION.—We can attach no other idea to the product 
of 4 fifths by 2 thirds, than that signified by 2 thirds of '4 fifths. 


Review.—130. What is Multiplication of Fractions? What does it 
embrace? What is the general rule? Prove it. © 
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But, 2 thirds of 4 fifths is 8 fifteenths, (Art. 123); therefore, the pro- 
duct of 4 fifths by 2 thirds, is also 8 fifteenths. Hence, these 


COROLLARIES. 


I. To Mouttipty a Fraction sy 4 WHoLe NumpBer.—Multiply 
the numerator of the fraction by the whole number, and write 
the product over the denominator, (Art. 112). 

Or, Divide the denominator of the fraction by the whole num- 
ber, when it can be done without a remainder, and over the 
quotient write the numerator, (Art. 115). 

Il. To Muttrety a WHore Number sy a Fraction.—Multiply 
the whole number by the numerator of the fraction, and divide 
the product by the denominator. 


Remarxks.—l. After indicating the operations, if the numerator 
and denominator contain common factors, cancel them before mul- 
tiplying. The result will be in its lowest terms. 

2. Multiplying one fraction by another is the same as reducing a 
compound to a simple fraction, (Art. 1238). 


EXAMPLES FOR PRACTICE. 
1, eee ihe OR Pas bl OS te TF 
Deeg ALG. 2 44, Da TRG BNE Gee 26 
3. 78x24... =143] 6 83x5 . . = 183 

Sugaestion.—In multiplying a mixed number by a whole num- 
ber, multiply the fraction and the whole number separately, and 
add the products; or, reduce the mixed number to an improper frac- 
tion, and multiply it; as, 

$xX5=—34, and3xX5=15; and 15+3}=—18}), 

Or, 32 == A ie and 1 ad 5 =; = 18}, 


3 

PMG Moe tee BH 1 ORES eyes 
Seu x aay soe Ie, ae ok ye =z 
9, 25x 2 . . =183\13. 13x 34 5 
TO BO OF TTB ld ee ree ee 
15. What will 33 yards of cloth cost at $45 per yard? 


REvIEW.—130. How is a fraction multiplied by a whole number? How 
is a whole number multiplied by a fraction? How may the work be short- 
ened? Multiplying fractions is equivalent to what case of reduction? 
How may a mixed number be multiplied by a whole number? 


DIVISION OF FRACTIONS. . 89 


Sueaxrstion.—In finding the product of two mixed numbers, it 
is generally pee to reduce them to improper fractions; thus, 


dif; BI=¥; IXWSYOGLS dn gs 
The operation may be performed without reducing 83 

to improper fractions; thus, 3 yards will cost $134, 134 

and 4 of a yard will cost 4 of $45 = $14; hence, 14 

the whole will cost $15. ater 
16. 63 x 4s HP go a 122 x 377 ; = 403 
17. 45X20 7. = 1254 19" TeX O75 M—eOs 
20. Multiply of 8 by tof10. . . . Ans. 4. 
21. Multiply 3 of 53 by Zof 34 0. . . Ans. 7 
22. Multiply ? of 3 of 53 by 4 of 38 .. . Ans..45'5 
23. Multiply 5, 44, 24 sind Sof 45 . « Ans. 94% 
24, Multiply é, 3. th, 4 3 of 25, 7 of 84 . “Anse re 
25. Multiply 3, 4, ae 33 and 2 telat eed eens 
26. setae oe, 42 eG Of Ta, OF Ans. 49. 
27. % of a dollar per yard, what a 25 yards of 

cloth ma Ans. $218 


28. A quantity of provisions will last 25 men 127 days: 
how long will the same last one man? Ans. 818% days. 
29. At 85 cents a yard, what will 2? yards of tape 
cost? Ans. 9% cts. 
30. What must be paid for 2 of 3 of a lot of ground 
that cost $182 ? Ans.~ $73 
31. K owns 3 of a ship, and sells ? of his share to L: 
what part has he left? Ans. 35 : 
32. B bought 3 of a farm of 2193 acres, and sold % of ~ 
his part to C: what part of the whole, and how many acres, 
did he sell? Ans. 75, and 29+ acres. 


DIVISION OF FRACTIONS. 

Art. 181. Division of Fractions is the process of divi- 
sion, (Art. 58), when the dividend or divisor, or both, are 
fractional numbers. It embraces three operations: 

1. To divide a fraction by a whole number. 
2. To divide a whole number by a fraction. 
8. To divide one fraction by another. 

8 : 


90 RAY’S HIGHER ARITHMETIC. 


Since any whole number may be expressed in the form 
of a fraction, (Art. 108), these 3 cases may all be per- 
formed by this 


GENERAL RULE FOR DIVIDING FRACTIONS. 


Invert the divisor; then multiply the numerators together for 
a new numerator, and the denominators for a new denominator. 


Divide ? by 3. 


2 
3 inverted = :, and 3 ex 2 os = = 1} Ans. 


Ist DEMoNS LE pbialens bee the divisor were 2 instead of 2; 
the quotient would be 2y.—=3, (Art. 114). But, the real divisor, 
(3), is only one third as large as the supposed divisor (2); there- 
fore, the real quotient must be three times as large as the supposed 
quotient, (Art. 78), and 3 times $= 2%, (Art. 112); which agrees 
with the rule. 

24 Dem.—lIt has been shown, (Art. 60), that the divisor and divi- 
dend must be of the same denomination; hence, to find how often 
2 thirds is contained in 8 fourths, reduce them to twelfths. But, 
z= 8, and 3 = 9%, and 8 twelfths in 9 twelfths is the same as 8 
in 9; that is, 2 = 13 times. 


Hence, the rule might have been expressed thus: 


To divide one fraction by another, reduce them both to a com 
mon denominator, and divide the numerator of the dividend by 


the numerator of the divisor. 
% 


COROLLARIES. 


I. To pivine a Fraction sy a WuoLe NumsBer.—Multiply the 
denominator of the fraction by the whole number, and over the 
product write the numerator. 


Or, Divide the numerator of the fraction by the whole number, 
when it can be done without a remainder, and under the quotient 
write the denominator. 


II. To pivive 4 WHoit Number By a Fraction.— Multiply the 
whole number by the denominator of the fraction, and divide the 
product by the numerator. 


RevieEw.—130. How may mixed numbers be multiplied together? 
131. What is Division of Fractions? What does it embrace? What is 
the general rule? Illustrate it. What is the Ist demonstration? the 2d? 
How is a fraction divided by a whole number? How is a whole number 
divided by a fraction ? Pa 
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So. i ; 


The rule may be simply demonstrated, as follows: 


38d Dem.—Inverting the divisor, shows how often it is contained © 
in a unit, and this multiplied by the dividend, shows how often it 
contains the divisor; in the example given, since 4 is contained 
in a unit 8 times, 3 is contained in a unit 3 times, (Art. 74), and 


in }, it is contained $ X 3 == times, (Art. 180). 


Nores.—l. Before commencing, reduce compound to simple frac- 
tions, and mixed numbers to improper fractions; also, express whole 
numbers in the form of fractions. 

2. In all cases, reduce the result to its lowest terms. 


EXAMPLES FOR PRACTICE. 


1. +3 eae te by Oa ae = 
2. 337 .. Soe] 9 3577 = 35 
BF 8 SSF . = 75/10. 17?+5 = 39 
pa seg . =O Pd. BREF = 12} 
Big log . == 234112. 19413 = 103 
6. ¢+4 .= 135/13. 73$~9% eet 
7. 3-70 = 263 |14. 6448-254. = 28 
15. Divide 13 by 2 of 3) of Fay 180. eas andes edneoes 
16. Divide 75 of #6 of #s by vz of 3% . . Ans. 83 


Nore.—After indicating the operations, if the numerator and 
denominator contain common factors, cancel them before multiply- 
ing. ‘The result will be in its lowest terms. 


17. Divide 4 of 24. by 3 of 13 
SoLuTION—23 = 


1 
Sueacestron.—In the division of fractions, or other ‘ v4 
operations by cancellation, it is often convenient to 5 8 
place the divisors on the left of a vertical line, and the vi 5 
multipliers on the right. 3 Ee 


ReEV1IEW.—131. What is the 3d demonstration? Before commencing 
what must be done? How may the work be shortened ? 
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18. Divide 2of3 by. a0f% siqia ad ap ee 
19. Divide % of 32 by ti of 7 . . Ans. 38 
20. Divide 3 of $X3 20 by ¥ 5 Of 31 dp, vAatas. 
21: Divide 2 of 54 by 3 % of 72 ‘of 34... Ans. 13 
22. Divide of Fof iy by Zof fof? . . Ans. 7 
23. Divide 1% times 42 by 174 times 8 . Ans. 12 
24. Divide 34 by 4 3 of 83 times +r of 8325 . Ans. 4 
25. Divide 7 of 3 2 of 274 by $ of Pr of 53 Ans. 8433 
26. What is 23 x $ of 193 — 42 x 7o of 8? Ans. 83 


Art. 132. To reduce complex to simple fractions. 

Ruie.—Divide the numerator by the denominator as in Divi- 
sion of fractions, (Art. 131). 

Or, Multiply both terms of the complex fractions by the least 
common multiple of the denominators of their fractional parts. 


5 
Reduce 4 to a simple fraction. 
ag 
tae 8 in 
OPERATION. Te ite fied then, — ad — pd ily A? ea 
2a 7 prok4. Bs arr 3 


The least common multiple of 6 and 4 is 12; hence, 
Le xckag eee 2 J 
Ae A Sane Oo ae 
AE ai RR = Saar 
DEMONSTRATION.—Since every fraction indicates that the nu- 
merator is to be divided by the denominator, the Ist Rule needs 
no demonstration. 
Since the value of a complex fraction is not changed when both 
terms are multiplied by the same number, (Art. 116), and since 


12 is the most convenient multiplier that will cause the small 
fractions to disappear, the reason of the 2d Rule is evident. 


2p OPERATION. 


REDUCE TO SIMPLE FRACTIONS, 


3 : Be | 93 | 
Toc22 dine: gs lide cis . Ans. 12/5. 125 Ans. +% 
uw 2 rz 18 
3 # gee) 5 
2 i Ans. % Pati . Ans. 1316. set Ans. 83 
5 ‘6 2st | 1674 


REVIEW.—132. What are the rules for reducing a complex to a simple 
fraction? Illustrate aud prove them. 
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xg ett 4 es ° . 
Complex fractions may be multiplied or divided, by 
reducing them to simple fractions. The operation may 
often be shortened by cancellation. , 


7 44 119 62. 4% 437 
he 108 4 ‘ Ans. 320 10. 92 done 4s (oe 
‘3 3 a! ’ 
8. Obes ve : Ans. 135} 11. hs 173 Ans. 3% 
25.103 40F ox T3 
9 5 Hits Ans Le77 12. Z uy z ai Ans. 8. 
3 245 i £ °° 875 


TO FIND THE GREATEST COM. DIVISOR OF FRACTIONS. 


Art. 188. Rute.—Reduce the numbers to simple fractions, 
and to their lowest terms; find the greatest common divisor of 
the numerators, and divide it by the least common multiple of 
the denominators: the quotient will be the greatest common divisor 
of the fractions. 

Norrs.—l. If the numerators are prime to each other, and the 
denominators are also prime to each other, the greatest common 
divisor of the numbers will be, 1 divided by the product of the 
denominators. 

2. The greatest common divisor of more than two fractions can 
be obtained by first finding the greatest common divisor of two 
of them, then of this and a third, and so on; the last divisor will 
be the greatest common divisor of all. 


Find the greatest com. divisor of 264 and 10858 


SoLtutron.—The numbers when reduced to the form of fractions, 
are 125 and 868°; the greatest common divisor of the numerators, — 
105 ant 8685, is 15, (Art. 95), and the least common multiple of 
the didennatory: 4 and 8, is 8, (Art. 99); hence, the greatest 
common divisor of the given numbers is 1” = 1f 


DremonsTRATION.—If the fractions, 198 and 8685 are divided 
by 15 the greatest pas divisor of their numerators, the quotients 
are fractions, viz: 7 and °%°%. If the divisor 15 be divided by 8, 
the quotients must be multiplied by 8, (Art. 73), and become whole 
numbers, viz: 14 and 579. Now, 8 is the smallest possite number, 


which, aead as a multiplier, will convert the quotients, q and a7 8) 


Review.—133. What is the rule roadie ‘the een common . 
divisor of fractions? Illustrate and prove it. 
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into whole numbers at the same time, since it is Re a, 
multiple of the denominators 4 and 8;-therefore, as ‘?, when used . 
as a divisor, gives the smallest possible whole numbers for quo- 
tients, it must be the greatest common divisor of the given numbers. 


FIND THE GREATEST COMMON DIVISOR 


te OF B34) and 2683 ye UA. ahs ee Aes 
ae OF 1459 endeBbé ory, See ee 37 
4. (OF HOP ands OOFs s. | sw fe aes . Ans, 272 
A: Of 23-4ard Blast: Use 2S Ae ee 28 
A OF 4i Re and 1/7124... uu) eee 
6. Of O372 ‘and L7b1s. vatwe oa Ane 
H. Qf 26142 and 65244 . 440 us Anstags 
8. Of 44%, 5462? and 3160 . . . . . Ans. 45 
GPa isis, 4785 and 209387"... . Ans. 35 
10. Of 39775, 102275, 295475, 168014 Ans. 163'5 


TO FIND THE LEAST COMMON MULTIPLE OF FRACTIONS. 


ArT. 184. Rutz—Reduce the numbers to simple fractions 
and to their lowest terms. Find the least common multiple of 
the numerators, and divide it by the greatest common divisor of 
the denominators; the quotient will be the least common mul- 
tiple of the fractions. 


Find the least com. multiple of 33, 45, 13, 72. 


Soturion.—The numbers, when reduced to the form of simple 
fractions, become is a g and 733 the least common multiple of 
the numerators is 225; the greatest common divisor of their denomi- 
nators is 2; the former divided by the latter gives 1124, the least 


common multiple of the given numbers, 


DemMONSTRATION.—If the given numbers were the whole num- 
bers 15, 25, 9, 5, their least common multiple would be 225, which 
would contain them Respeouraly 15, 9, 25 and 45 times; moreover, 
225 contains a 2, 2, ps, respectively 415, 6X9, 8 X25, 
12 X 45 times, since dividing the divisor walttiplies the quotient, 
(Art. 73); and 4 of 225112 will contain the same numbers half 
as many Ross respectively, i 2X 15, 3X 9,, 4X 25, 6 X 45 
times; and since no other number will divide all these quotients 
exactly, 1123 is the least number which will contain the fractions 
exactly, and i is, therefore, their least common multiple. 


i“ 


a 
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,EMARK.—1 be least common multiple of fractional numbers 
can ai te found by Rule 8, Art. 99, taking care to obtain the 
greatest common divisors required, by we rule in the last article. 


FIND THE LEAST COMMON MULTIPLE 


PLOPg foe Rand s ovo fe Ange OO) 
Poet 4..62, ie and Lg ioe. cn oo 1 Ansa bom 
3. OF 33, 48, 12, 55 and 125... . Ans..350, 
45, Of 143, 977, 163 and.25... ....-. \ Ans:-100. 

6.4 Of, LSE 662; 213 and 15°44 Ans. 600. 

6. Of 98, 991) 2575 and 1225 hoe 167064 
Ot 88; 105, 513, 6s and 3 , Ans T4375 
8, Of 75,-75,. 138, 3.5, and 834 . . Ans. 22452 
9. 


Of 123, 183, 144, 15% and 173. . Ans. 11400. 


ArT. 185. PROMISCUOUS EXERCISES. 
1. Add together 833 , 43, ae 4 of 7 3) and 4 5 of 2 3 of 2 Be 
Ans. 1833 


7a is equal to how many times 
Ans. 5 times. 


2. The sum of 13'5 and t 
their difference ? 15 


2 
a Whats | 28 ee aay} Ans. 5. 


Ms 35- Ot 
44 of 22 200 ree. 
4, Reduce “ar qr ; shuld ; xX (100 — ie “ioe to 
their cimples forms. Ans. 16 and 2678% 
5. What is ¢ of of 4 of BE? Ans. ag 
6. What is 37 x 7% X 207 X 38 equal to? © Ans. 7s 
7ARlbot eee gy te, Ans. 5 
9 2 3 ns. Té 
hee ies 2 Os at ae 
: ? 
8. Also 3 9 x 3 4 5 x rial 
e a Ans. Hey 
2 w 
9. cr Be (8 1) 2) what? Ans. 46% 


22-1) x 45 87) a 


Review.—134. What is the mye) for fhding the ae common ae 
tiple of fractions? Illustrate and prove it. “me 
: ie 


x 
i 


| least com. mul. is 450. What are the 
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Ow, Bee bee My 
10. #3 X 43 X 45 —1 = what? J 


44x 43—1 E 
11.° Add 3-of ¢ of 3, 3X % of 1g; and 7 Ans 48 
12. 2 of 3 of what number, diminished by schts 
leaves 25? 2 re RS 
Ans. 725 
13. Find the least common multiple of the numbers 
from 10 to 20 inclusive. Ans. 232792560. 


14. K leaves L for N, (109 miles apart) at the same 
time that B leaves N for L. K travels 7z miles per hour, 
and B, 8; miles per hour: in how many hours will they 


meet, un how far will each have traveled ? 
Ans. 623 hours. K, 513? rales B, 57s ae, 


15. What number Fa (eo fo by 3 of 4 of 812 will 
produce 23? Ans. 243 
16. What, divided by 13, gives 147? Ans. 233 


Lif What, added to 143, gives 2933? Ans. 15x85 

18" ‘spend $ of my income in board, @ in clothes, 
and save $60 a year: what is my income? Ans. $216. 

19. Find the G. CO. D. (greatest common divisor), of 
96, 120, 160 and 200, and the least com. mul. of 13, 19, 


57 and Gb" as ~ Ans. 8 and 3705. 


20. The least. com. mul. of 10, 24, 35 and an unknown 
number prime to these three, is 9240. What is the un- 
known number? (See Rem. 1, Art. 97). Ans. 11. 

21. What two numbers between 55 and 840, have the 
former for their G. 0. D., and the latter for their least 
com. mul.? (See Note 8, As. 99). Ans. 105 and 280. 

22. Find a number between 697 and 731, which shall | 
have with each, the same greatest common divisor thakthoy 


_haye'with Each other. “ Ans. 714. 


» 23. The G. 0. D. of three siumbers 


is 15, and | ely 


Oi din whatpacteP 2? a 

ee Divide § of 83. by BY of 
v7 of 53. 

"38 erly tr of 2 


BONY: e 
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Add. ether 275, 85; 23 and 57';, and divide the 
123 Ans. 47°35 


1¥298 
28. Express ae aE as a simple fraction; and also 
multiply § of 2; by 8 ss Ans. 253 and 35 


29. A bequeathed uL ie his estate to his elder son; the 
rest to his younger, who received $525 less than his. 
brother. What was the estate? Ans. $5250. 

30. Find the sum, difference, and product, of 32 and 
24; also the quotient of their sum by the difference. 

Avs. sum §43, diff. 173, prod. 843, quot. 3727 


inte 0 gargo is worth 7 times the-ship: what part of the 


cargo is 75 of the ship and cargo? Ans. 74 

32. If a railroad car runs 1123 miles in.5é hours, what 
is the rate per hour? Ans, 2123 

33. Subtract 3 o of 7 of 6% from § of 52; and mul- 

ae 5 

tiply 193 by F of 5a Ans. 33% and 53 

34. 63° is what part of 1077? and reduce to its sim- 
plest form §—4+ 3—1}. Ans. +4 and #4 


4 23 5 
“85. Multiply ay 1447? 7 Bs and 6. Ans. 133’ 
3 4 


36. ¢ of 3 of what number equals 942? Ans. 20. 


37. A 68 gallon cask is 8 full» 93 gallons being 
drawn off, how full will it be? Ans. $33 


38... Hf a person going 37 miles per hour, performs a 
journey in 14}? hours, how long would he he, if he trav- 
eled 5 miles per fiber ? Ans. 1022 hours. 

389. A man buys 327 pounds of coffee at 173 cts. a 
pound: if he had got it 43 cts. a pound cheaper, how 
many more pounds would he have received? Ans. 


a IX. ‘DECIMAL FRACTIONS. 


. 18 oe Decimal fraction derives its name from 
rd decem, meaning ¢en, and is so called, be- 
ms piaiet is always 1 with pad annexed: 


= GO <i ; ; 
— and ——— are decimal cutee 
FN 0000) me gry ae . 


Ae, 
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All the rules and operations in the several ¢ 
Common Fractions apply as well to Decimal F 
when thus written. But, a more simple and convenient 
Notation has been devised for them similar to that of 


whole numbers. 


This notation consists in writing the numerator, and 


placing a point, (.), so that the number of figures on the’ 


right of it shall be equal- to the number of ciphers in 
the denominator. 

The decimal fractions before given, when expressed in this way 
are .37 and 84.015 and .000692 


The use of the point instead of the denominator, saves 
time and space, while no mistake is likely to occur on 
this account, since the denominator can be obtained as 
follows: 

The denominator of any decimal fraction is 1 with as 
many ciphers annexed as there are figures on the right of 
the point. 


Arr. 187. A decimal fraction, when written with a 
point, is simply called a decimal. 

The places and figures on the right of the point are 
called decimal places and decimal figures, to distinguish 
them from the places and figures of whole numbers. 

The point, (.), is called the decimal point or separatriz ; 
it separates the decimal places from the places of whole 


- numbers. 


A pure decimal has only decimal figures; as, .02319 
A mixed decimal has figures of whole numbers; as, 


281.63 


A complex decimal has a common fraction in its right- 
hand place; as, .83 and 2.623 


A whole number may be regarded as a decimal, by supposing a 


_ point to be on the right of its units’ place; as, 154 — 154. 


REVIE W.—136. What i is a Tecial Fraction? Why so called? a 
examples. What mode of expressing them has been adopted? Tlustrate 
it. What is the advantage of writing decimal fractions -with a point? 
When thus ‘written, how can the denominator be known? 137. What is 
a decimal fraction called, when written with a point? What are the 
figures on the right of the point called? What is the p called ? 
What is a pure decimal? What is a mixed decimal? a Pica? 
Give examples. How may every whole number be regarded ? 


a ed 
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ss NUMERATION OF DECIMALS. 
ee 138. Since .6 = 8; .06 = 78,5; and .006 = 


T0090) any figure expresses tenths, hundredths, or thousanths, 
according as it is in the Ist, 2d, or 3d decimal place ; 

hence, these places are named respectively the tenths’, the 
hundreths’, the thousandths’ place; other places are named 
in the same way, as seen in the 


TABLE OF DECIMAL ORDERS. 


Sees 
a8 8 
Se ei 
Sas 88. 
2a EzSE Sa 
Eegessiss 
S Os Se 
SHoemsene 
1st place .2 . read 2 tenths. 
Le A a ke Aa 8 Hundreths. 
3d 005 5 Thousanths. 
4th 0007 7 Ten-thousandths. 
5th 00008 3 Hundred-thousandths. 
6th OO O00 1. 2. ee be vainontn 
7th 000000 9 . « 9 Ten-Millionths. . 
Sth .. .00000004. .. 4 Hundred-millionths. 
Mh .. .00000000 6 .. 6 Billionths. 


The names of the decimal orders are derived from the names 
of the orders of whole numbers. The table may therefore be. ex- 
tended to Trillionths, Quadrillionths, &c. 


Art. 189. By inspecting the table, and recollecting 
that 1 tenth = 10 hundredths, and 1 hundredth = 10 
thousandths, it is clear that the decimal places decrease 
in value from left to right, like the places of whole num- 
bers, and according to the same law, viz: 


1 in any place equals 10 in the next right-hand place. 


This law holds good in every mixed decimal, like 
715.2309; for, in all such, the last figure of whole num- 
bers, (9), ‘is units, and the first decimal figure on the 
right is tenths, and 1 unit = 10 tenths. 


Raview 138, What is aie name aE eva Ist apeual He The 2a? 
Third? Why? Repeat the Table of Decimal Orders. 


te 


ll 
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Art. 140. Since decimals are subject to the same law 
of local value as whole numbers, like them, also, they 
can be read in either of two ways. 
f 
RULE FOR READING DECIMALS. 


Ist. Read in succession the value of the separate figures which 
compose the decimal; or, which is much more convenient, 

2d. Read the decimal as a whole number, and annex the name 
of the right-hand place. 


The decimal .004088, is read, 4038 millionths. 


Drem.——The reason of the rule depends on the law of local value, 
viz: “1 in any place equals 10 in the next right-hand place.” 

Commencing with the first significant figure, 4 of the 3d place 
equal 40 of the 4th place; 40 of the 4th place equal 400 of the 
5th place, which, with the 3 already there, make 403 of the 5th 
place; finally, 403 of the 5th place equal 4030 of the 6th place, 
which, with the 8 already there, make in all 4038 of the 6th place; 
or, 4038 millionths, since the 6th place expresses millionths. 


A mixed decimal may be read altogether as a decimal ; 
or, the whole number may be read, then the decimal. 


Thus, 71.062 may be read 71062 thousandths; or, 71 units, and 62 
thousandths. 


EXAMPLES TO BE READ. 


Bee 9 9. 00.100 17. 41.14414 
2. .03 10, 180.010 | 18. 412.4414 
3, .305 11. 20300.0 | 19. 4.114414 
Bs F200 12. 40.68031 | 20. 15.0046} 
5. .5060 13. 207.2007 | 21. 7300214 
6. 1.008 | 14. .0900001 | 22. .0000003 
7. 9.004 15. 61.001001 | 23. .200006 
8. 105.0% 16. 9230010.0 | 24. 526.000 

25. 12.3333333° | 28. .437800629 

26. 643000.643 29. 1000000.0308 

27. 4009.62007 | 30. 200000.000006 


Revirew.—139. How do decimal places resemble those of whole num- 
bers? What is the law that governs both? Does this law apply to mixed © 
decimals? Why? 140. In how many ways may decimals*be read? What 
is the lst? The 2d? Prove the 2d rule. How may mixed decimals be 


bi 


read? Give an example. 


‘ss 


ie: 
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NOTATION OF DECIMALS. 


Art. 141. Write, eighty-three thousand and one bil- 
lionths. 

DEMONSTRATION.—The 
number of parts must be 
written as a whole number, 
(Art. 186); the right-hand figure must express parts of the given 
size, (See last Rule); hence, the 


Ist step 83001 = Numerator. 
2d step .000083001 = Decimal. 


RULE FOR WRITING DECIMALS. 


Write the numerator; fix the point so that the right-hand 
JSigure shall be of the same name as the decimal. 


RemMarxKs.—l. In fixing the point, it may be necessary to prefix 
ciphers to the numerator, as in the example just given; but in the 
case of an improper decimal fraction, the point will fall between two 
of the figures; thus, 846 tenths is written 34.6, which may also be 


read 34 units and 6 tenths. 


2. The operations under this and the Leading rule se~ve to 


prove each other. 


EXAMPLES TO BE 


1. Five tenths. ih 

. Twenty-two hundredths. 

3. One hundred and four thou- | 12. 
sandths. 

. Two*units and one hun- 
dredth. | 

. One thousand six hundred 
and five ten-thousandths. 


bo 


of 


6. Eighty-seven hundred-thou- 15 
sandths. 

7. Twenty-nine and a half ten- 16 
millionths. Vie 

8. Nineteen million and one | 18 


billionths. 
9. Seventy thousand and forty- 
two units and sixteen hun- 
dredths. es. 
Two thousand units and 
fifty-six and a third. mil- 
lionths. : 


10. 


21. 


ne 


. Thirty-three 


* 

WRITTEN. 

Four hundred and twenty- 

one tenths. MG 

Six thousand hundredths. ie 
. Eight units and a halt’. a 

hundredth. Sar 
. Forty-eight thousand three - oe 


hundred and _= five thou-. 
sandths. 

million ter 
millionths. 


. Four hundred thousandths 


Four hundred-thousandths. 


. One unit and a half a bil- 


lionth. 


. Sixty-six thousand anid three 


millionths. 
Sixty-six million and three 
thousandths. 


Thirty-four and a_ third 
tenths. 


RevViEwW.—141. What is the rule for wri Genitals 2 Binnie it. 
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23, 


30. 
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Forty-four million units and | 31. 


four millionths. 
Two hundred and eighteen 


Ninety-six thousandths. 


Three hundred and_fifty- 
eight thousand and six ten- 
millionths. 


thousand and six billionths. | 32.. Two million millionths. 
24. Ninety-six thousands. 33. Four million units and four 
25. Ninety-six hundreds. millionths. 
26. Ninety-six tens. 34. Four million and four mil- 
27. Ninety-six units. ngeine 
98 Ni ‘ 35. Fifty-thousand and seven 
al a ees tenths. | hundred-thousandths. 
_ 29. Ninety-six hundredths. 36. Three million and a half 


billionths. 


Art. 142. Decimal Fractions are distinguished from 
common fractions, by not having written denominators ; 
and from whole numbers, by the decimal point. 

The denomination, or size of the parts in any decimal, 
depends on the position of the point; so that the set of 
figures which expresses but one value as a whole number, 
may, as a decimal, express different values, according to 
the situation of the point. Great care must be exercised, 
then, in placing the point correctly and distinctly. 


Art. 143. Proposition I.—Decimal ciphers may be annexed 
to, or omitted from, the right of any number, and not alter 
its value. 


DEMONSTRATION.—The ciphers EXAMPLES, 
themselves are of no value; the .25—.250 
other figures retain their places 16—16.—=16.000 
and, consequently, their values. 19.08300—19.088 
Hence, the value of the numberisnot 200.00 =200 


altered, but merely its denomination. 


RuMark.—Be careful that the ciphers annexed or omitted are 
decimal ciphers. 

Novx.—Annexing or omitting ciphers is equivalent to multiplying 
or dividing both terms of the decimal fraction by 10, 100, 1000, &c. 


Art, 144. Proposrrion II.—If, in any decimal, the point be 
moved to the riaut, the number ts MULTIPLIED continually by 10 
as often as a figure is passed over. 


REViEWw.-—142. How are decimals distinguished from common frac- 
How from whole numbers? How is the size of the parts in any 

Why should great care be exercised in placing the 
143. What is Proposition 1? Proveit, — 


tions ? 
decimal known ? 
point correctly ? 


— 


: , ; oOise, 
REDUCTION OF DECIMALS. = 108 


ps 
> 
= 
a) 
‘3 
& 
ie) 


DEMONSTRATION.—For each place passed over 
by the point in moving to the right, every figure . 5 
is advanced one step in the seale of notation, and 5 
is worth 10 times as much as before; hundreths }. 
5 
5 


~ Ss 


are changed into tenths, tenths into units, units 
into tens, tens into hundreds, and so on; hence, 
the proposition is true. 56 


Art 145. Proposrrton III.—Jf, in any decimal, the point 
be moved to the tur, the number is DivipED continually by 10 
as often as a figure is passed over. 


DEMONSTRATION.—For each place passed | ashi ie Sid 
over by the point in moving to the left, every 2340 
figure is degraded one step in the scale of nota- 2.3 4. 
tion, and is worth only ;45 as much as before; 2 3.4 
hundreds are changed into tens, tens into units, 2.3 4 
units into tenths, teriths into hundredths; and so 234 
on; hence, the proposition is true. 0234 


Norz.—lIf the point is to be moved in either direction over more 
places than the number can furnish, supply the deficiency by taking 
in ciphers, as in the last examples of these propositions. 


REMARK.—These 38 propositions apply to any whole number, 
supposing a point to stand on the right of its units’ place. 


REDUCTION OF DECIMALS. 


Art. 146. Casr I.—To convert a decimal into its 
simplest equivalent common fraction. 


Ruie.—Take the decimal as it stands, for the numerator, 
commencing with the first significant figure; for the denomi- 
nator, write 1 with as many ciphers annexed as there are decimal 
places; then reduce this fraction to its lowest terms. 

Norer.—In reducing the fraction to its lowest terms, use no 


divisors but 2 and 5; since they. are the only prime factors of 10, 
and, therefore, the only prime number that will divide the denomi- 


REVIEW.—144. State Proposition 2. Prove it. 145. State Proposi- 
tion 3. Prove it. How are deficient places supplied? How can these 
propositions apply to whole numbers? 146. What is the rule for reduc: 
ing a decimal to its simplest equivalent common fraction? 
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nator, which is either 10, or the product of 10’s. When the nu- 

merator ends in any.odd number except 5, neither 2 nor 5 will 

divide it, (Art. 90), and the fraction will be in its lowest terms. 

* Reduce .039375 to its equivalent common fraction. 
Soturion.—After obtaining 


the common fraction, divide 39375 
both terms by 5, four times in 039375=5)-  on00 
succession; the numerator then AVES . 22 
ends ir 3, and the fraction can = __ ) sng ee 
be reduced no further. (Note.) 200000 40000 

A mixed decimal like 18.0067 ae 815 63 * 
may be written as an improper ns. 
fraction 15:2)°o'5’; or, as a mixed 8000 1600 
number thus: 1879 Sie, 


By this rule, a complex decimal is converted into a complex 
common fraction, which may be simplified as in Art, 132. 
84 25 Seige 
Thus, 031 = —~ = — = — = — Ans. 
; 100 300 60 12 


The rule also serves to change a part of a pure decimal into 
a common fraction, thereby rendering the decimal complex, as, 
, 6.875=6.87795=6. 875; in this way a decimal may sometimes be 
easily reduced to a common fraction, if the student is familiar 
with the aliquot parts of 100. Thus, 


sis 68. 5 8 98% 16 
since —=- and—=——. 

100 ~~ 1600’ 100 4 100 16° 

. REDUCE TO COMMON FRACTIONS. 

25625 . . Ans. 7% 0 | 9, 11.03 . Ans. 1175 
..152384875 Ans. $83 10. 90625 : ge eAns. 
eA. Ago 4 me Ana. 25 11. .1944§... Ans. 3% 
19.01750 Ans. 19235112. .24%. . . Ans. i 
26.003 das 16s55413.. 385.2. See a Ae 
350.0284 Ans. 850s'55/14.. .66%. . . . Ans. 
SHOB BBGSS Oo) Anse Ibe AI Ok Oe ae 
6008125 °°... Ans. g$o116. 675 2 4 4.4) Ans. 


.039375=.03933—=.0312——1 
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lor 
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 Review.—146. What divisors only need be used in reducing to the 
lowest terms? Why? How can it be known, by inspection, that the 
fraction is in its lowest terms? Why? How maya mixed decimal be 
changed to a common fraction? What does a complex fraction become 
by the application of the rule? How can a pure decimal be rendered 
complex? Give examples. 


REDUCTION OF DECIMALS, 


105 
178 16s 2 ee Ane bY 26! OIE or odin 
Toe oes oO Aa 5 | BT OR Oe FANS 
19. .124 or .125 Ans. §| 28. .18? Ans. 73 
20. .874 or .875 Ans. 2|29. .3814 . . . Ans. + 
21. .623 or .625 Ans, §)30. .482 1: . Anseqe 
22. .87% or .875 Ans. $|31. .564 . . . Ans. oe 
O38 OBE Te Ape Sa God i oo Ang ee 
24 LE ae ee Bae EES lh Ampiee 
25 b8F i). alae eel Bd OOo ik oid te 


As much work is sometimes saved, by using a common fraction 
instead of its equivalent decimal, the pupil should be familiar with 
this transformation. 

ReMARK.—If the decimal contain a great many places, a simple 
approximate value can sometimes be obtained by using the first 
one or two figures only; for example, .8260873 is nearly 3% = 3 
nearly; and 1.7689 = 145 nearly = 1? nearly. 


CASE II.—TO CHANGE ANY FRACTION INTO A DECIMAL. 

Art. 147. If the fraction has 10, 100, 1000, &ec., for 
its denominator, it can be written as a decimal, by writing 
the numerator, and placing the point so that the number of 


Jigures on the right of it, shall be equal to the number of 
ciphers in the denominator. 


' EXPRESS IN DECIMAL FORM, 


3 Bo LUG 120006 wae 1600 

10’. 100’ 1000’ 10000 100000’ 1000000’ 

Ans. .8, .08, .109, 12.0056, .000523, .001600, 

If the denominator of the fraction, is not 10, 100, 1000, 
use this 


Ruie.— Divide the numerator by the denominator, annexing 
decimal ciphers to the former as they are needed; for each cipher 
annexed, make a decimal place in the quotient. a. 


Norers.—1l. Before annexing ciphers to the numerator, be careful 
to place a point on its right. 


i Review.—147. How can a fraction whose denominator is 10, 100, 
1000, &., be written as a decimal? If the denominator is not 10, 100, 
1000, &c.? What should be done before annexing the ciphers? 
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2. The point may be fixed a the quotient at any time, by making 
the figure last written in the quotient occupy the same decimal place as the 
figure of the dividend last used; in doing so, prefix ciphers to the 
quotient, if necessary, to make the requisite number of places. 

8. The operations under this and the preceding rule serve to prove 
each other. 


Reduce % to its equivalent decimal. 
; OPERA SION. 
DEMONSTRATION.—The numerator with 8)’ 7. 000 


the decimal ciphers annexed, is of the same 
value as before, but of a lower denomination, -5 “896 4) 
(Art. 143), and, when it is divided by the %— 875 Ans. 
denominator, the quotient must be of that de- 
. nomination also, and must therefore contain the same number of 
decimal places. 

The analysis of the operation is as follows: § = { of 7 units = 4 
of 7000 thousandths = 875 thousandths = .875 


REDUCE TO DECIMALS, 


He 3 e ° ° ° Ps 15 | 6. 4 e . . . =— 8 
Oo cad tea 1a be ites sli Fee 
Beri ne a eer OBS. Beds Ua OTS 
eee = aOO TOTO, 286 = .05078125 
5. zeoo0 . . =.005625/10. sox, =.0009765625 
The rule converts a mixed number into a aired ee and a 
ae into a pure by oeeran thus, Of a= 9.375, since § = .875; and 
2653 35 = 2612, since x3 = 12 
fe 1GAa. Ages 16S T18: IRS = wes 


19  AQse n= 40.1875 114. 10101? = 10d io 
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Art. 148. Sometimes annexing ciphers does not render 
the numerator exactly divisible by the denominator; in 
that case, after the quotient has been carried out as far as 
desirable, the sign (++) plus is annexed to show that there 
is still a remainder. Such, having no end, are called 


Review.—147. When may the point be fixed in the quotient? How? 
Explain the example. What effect does the rule have on a mixed number? 
On a complex decimal? 
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interminate or infinite decimals; thus, 2 = 666666 -, 
an interminate; while } = .125, a enoirtatesdbal nial, 


Sometimes, when the remainder omitted in an inter- 
minate decimal is large enough to give the next quotient 
figure more than 5, the last quotient figure is written | 
lar: ger than it really is, and the sign pean minus is annexed 
instead of (-F )-plus, to Bie that the quotient is written 


a little too large ; as, 2=.66+4, or .67—. 
Lees STR ePeAS SoS eRe s0 
Be 1088 = ee a a 6 0A LT 
BACOGRT, . Lic OR a5 Bab THe 
4, 480.187;. . . . . =480.1809+ 


ADDITION OF DECIMALS. 


Art. 149. Rute—Write the numbers to be added so that 
Jigures of the same denomination may be in columns; add as in 
whole numbers, commencing at the right, and point off the result 
to agree with that one of the given numbers having the most 
decimal places. 


PRooFr.—Same as in addition of whole numbers. 


Notrr.—Complex decimals, if there are any, must be made pure, 
(Art. 147), as far, at least, as the decimal places extend in the other 
numbers. If, after this, there are common fractions in the right- 
hand column, add them; or, neglect them, using the signs +- or — as 
in Art. 148. 


Add 23.8 and 173 and .0256 and .413 


SoLrution.—After reducing, set OPERATION. 
figures of the same order in column; 923.8 
then add and carry as in whole num- == + 174—17.5 
bers. As the right-hand figures, when « 0256 
added, must make the right-hand tig page 416 63 


figure of the answer of the same de- J Bee 
nomination as those in the column, Ans. 41.7422 
the point should be fixed as the rule directs. 


_ Review.—148. When the quotient can not be made exact, what is 
done? What are such decimals called? Why? When may the sign 
minus be used ? bf 
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1. Find the sum of 1 + .9475 Ans. 1.9475 
2. Of 1.33} added to itself twice. Ans. 4. 


3. Of 14.034, 25, .0000623, .0034 
Ans. 39.0374625 


4. Of 83 thousandths, 2101 hundredths, 25 ben eg 
and 945 units. Ans. 118.093 


5, Of .162, .3873, 5, 3.48, .000$ Ans. 8.98024 
6. Of 4 units, 4 tenths, 4 hundredths. Ans, 4.44 
7. Of 114 + .66663 + .2222295 baie 15 
8. Of .147, .0183, 920, .01389% Ans. 920.1754 
9. Of 16.0083, .00743, .28, .000190425 

Ans. 16.299768199% 


10. Of .675, 2 millionths, 643, and 3.49000107 
Ans. 68.29000307 
11. Of four times 4.067% and .0005 Ans. 16.272 
12. Of 216.86301, 48.1057, .029, 1.8, 1000. 
Aaa: 1266. 29771 
13. Add 35 units, 35 tenths, 35 hundredths, 35 thou- 
sandths. Ans. 38.885 


14. Add ten thousand and one millionths; four hun- 
dred-thousandths; 96 hundredths; forty-seven million 
sixty thousand and eight billionths. Ans. 1.017101008 


SUBTRACTION OF DECIMALS. 


ArT. 150. Routz— Write the subtrahend under the minuend, 
placing figures of thé same denomination in columns. Subtract 
as in whole numbers, commencing at the right, and point the 
result as in addition of decimals. 


Proor.—<As in subtraction of whole numbers. 


Nores.—If either or both of the given decimals be complex, 
proceed as directed in the note to last rule. 


Revirtw.—149. What is the rule for adding decimals? The proof? 
What must be done with complex decimals?. If there are common frac- > 
tions in the right-hand column, what should be done? Explain the ex- 
ample. 150. What is the rule for subtraction of decimals? The proof? 


9 


ae 
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If the minuend has not as many decimal places as the subtra- 
hend, annex decimal ciphers to it, or suppose them to be annexed, 


until the deficiency is supplied. 


From 6.8 subtract 2.057 


SoLurron.—Write the numbers as the rule 6.8 
directs; suppose ciphers to be annexed to the 8, 9 : 057 
and subtract as in whole numbers; saying 7 from eas eee 
10 leaves 8, carry 1; 6from 10 leaves 4, andsoon. Arts. 4.74 3 


From 13.2563 subtract 6.774 


5 

In this example, the complex decimals 13.2569 
are rendered pure to the same extent, and 6. 773 =6.7738 3 
the common fractions subtracted. eo 6 48 ae 


oS ei ae 
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18. 


EXAMPLES FOR PRACTICE. 


Subtract 8.00717 from 19.54 Ans. 11.53288 
3 thousandths from 3000. Ans. 2999.997 


72.0001 from 72.01 Ans. .0099 
Subtract .933% from 1.1692 Ans. .2885 


How much is 19 less 8.9993? Ans. 10.0008 
How much less is .043 than .4? Ans. .853 


How much is .65007—4? Ans. .15007 
What is 2?—1# in decimals? Ans. .95 
Take .007601 twice from .02 Ans. .004798 
Take 1.983 three times from 6. Ans. .05- 
Subtract 1 from 1.684 Ans. .684 


& of a millionth from .000§ Ans. .000443+4 
13 hundredths from 492 tenths. Ans. 4.9225 


10000 thousandths from 10 units. Ans. 9 
245 tenths from 3701 thousandths. Ans. 1.251 
1é units from 1875 thousandths. Ans. 0 
% of a hundreth from js of a tenth. Ans. 0 


64% hundredths from 100 units. Ans. 99.352 


Revizw.—150. What must be done with complex decimals? If the 
minuend do not contain as many decimal places as the subtrahend, what 


must be done? Explain the examples. 


“Shr 


” 


i 
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’\ MULTIPLICATION OF DECIMALS. 


Art. 151. Ruie.—WMultiply as in whole numbers, and point 
the product, so that wz shall have as many decimal places as the 
multiplicand and multiplier together. 


Proor.—<As in multiplication of whole numbers. 


ReEMARK.—If the product has not as many decimal places as 
required, supply the deficiency by prefixing ciphers. 

Multiply 2.56 by .184 
* DEMONSTRATION.—Express 256 184 47104 
the decimals as common frac- pear 
tions; their product will be the 100 10 ie 100000 
product of their numerators di- Hence, 
vided by the product of their 2.56 .184= 47104 
denominators, (Art. 130). Write 
the fractions in decimal form; the denominator ‘of the product has 
as many ciphers as both the other denominators: and as each of 
these ciphers make a decimal place, (Art. 136), the product will have 
as many decimal places as both factors. 


EXAMPLES FOR PRACTICE, 


Tass aie gape 4) OP) OLE Re” ite Paka: 
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Bs C4 COL dK BQ gins Whip dene) 9s neem ae 
7 48000. % 733) <<. ‘cunt ol Se 0400 
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Beet gas WERT \ wis-ded dai oucded np pteaa ed eee 
fOr ToS AO 4 eee ee ees bee 
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13.227 tenths S42, OI ee eae 
‘wr d4y, 48.7004 xX .008 2... . . . = .8496032 
mee 21.0875 X4.449..) dell gOS 


| Review.--151. What is the rule for Multiplication of Decimals? The 
proof? How are deficient places in the product to be supplied? Prove 
the rule. 


—— ae 


MULTIPLICATION OF DECIMALS. it ad 


—_—— i Se eee 


16. 93800. 701 x 951 avigegice se WY 29334475. 951 
P17, 4800126 4000 2° er oe Yee 1720050.4 
ia, .Uod x 2008 47.000 2 b= 000205379 


Sata > 42 unite x: 42 tantlis.. i. oo os “ee ETGLA 
20.24 hundredths 1600/2 saci. ka. = 18% 
21. 7100 of a millionth, . . =.0008875 
22. 26 millions X 26 millionths. . . . . = 676. 
23. 2700 hundredths X 60 tenths. . . = 162. 


24. What denomination will a figure in th tenths’ 
place, multiplied by a figure in the hundredths’ place, 
give? Ans. .1 X .01 =.001 or thousandths. 


25. <A figure in the units’ place, by one in the hun-_ 


dred-thousandths’ place? Ans. Hundred-thousandths. 
26. 1 thousandth by 1 thousandth? Ans. Millionths. 
27. 1 hundred by 1 tenth? Ans. Tens. 
28. 1 in thousands’ by 1 in tenths’? Ans. Hundreds. 


CONTRACTED MULTIPLICATION OF DECIMALS. 


ArT. 152. The methods of contracting multiplication 
in whole numbers, apply also to multiplication of decimals. 
It is only necessary to call attention to two cases. 


CASE I.—TO MULTIPLY A DECIMAL BY 10, 100, 1000, &c. 


Rutze.—Remove the decimal point of the multiplicand to the 
right, over as many places as there are ciphers in the multiplier; 
‘the result will be the product required. 


_Norers.—l. If there are not as many places to the right of the 
point as are required in the operation, supply the deficiency by 
taking in ciphers, unless the multiplicand be a complex decimal; 
in that case, the proper figures should be ascertained and de 
down, (Art. 147). , 

2. The rule given in Art. 54, for multiplying a sbile number by 
10, 100, 1000, &c., is a particular case of this, since a whole num- 
ber may be regarded as a decimal, the point being on the right 
of the units’ pleew (Art. 187). 


i ae 
ori, —152. What warheads of Contracted ‘Multiplication. are used 
for decimals? Whatis the Ist Case? Give the rule. How are 
places supplied? How does this rule apply to whole rumbers? 


ient 


Paes 
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DEMONSTRATION.—To multiply by 10, 100, 1000, &c., is the 
same as to multiply continually by 10; this is done by moving the 
point to the right, over as many aes as there are ciphers in 
the multiplier, (Art. 144). 


EXAMPLES FOR PRACTICE. 
BOS T00 © ke SR eae 
OTS LOO: eta BS ae De 
O19 TOO et oe leg tat ert 
4 yi T6088 DDse ok Nie in Je ee AOS 
5. 10.842 100000 . . . . . . =10384400. 
6. 98.0473 x 1000000 . . . . =98047333} 


Art. 153. Whenever the product of two decimals is not 
required to contain figures below a certain order, the work 
may be shortened. 


eel Be ee 


CASE II.—-TO MULTIPLY, RESERVING A CERTAIN NUMBER 
OF DECIMAL PLACES IN THE PRODUCT. 


Ruiu.— Count off in the multiplicand, the number of decimal 
places to be reserved, draw a vertical line through the lowest, and 
write the multiplier so that its units’ figure shall fall on this line. 
Begin at the left of the multiplier to form the partial products, 
always starting at that figure of the multiplicand which ts as 
far on one side of the line, as the figure of the multiplier then 
in use ts on the other side, carrying the tens, however, obtained 
by multiplying the next lower figure. 

Set the right-hand figures of these partial products in @ 

column, add and point off the number of decimal places required. 


Notes.—l. The multiplicand should extend one figure further 
to the right of the line than the multiplier does to the left of it. 
To accomplish this, it may be necessary to annex decimal ciphers, 
or to convert a common fraction into a decimal. 

2. If the multiplier contain a common fraction, and it becomes 
necessary to multiply by it, start at the same figure of the mul- 
tiplicand as in the previous multiplication. 


REMARK.—In carrying tens from the nearest rejected figure of 
the multiplicand, carry 1 ten also for any number of units over 5; 
thus, for 55, carry 6; for 18, igs 2. 


ReEVIEW.—152. Demonstrate it. 153. What is Case 2? The rule? 
How far should the multiplicand extend to the right of the line? 


MULTIPLICATION OF DECIMALS. Llg 


Multiply 1.89361 by 8.5672, reserving 3 decimals in 
the product. . 


Bo DR aiee owat of SHORT METHOD. ORDINARY METHOD. 

8 decimals in the multi- 1.89 3 61 1.89361 

plicand, draw a vertical 3.9 67 2 38.5672 

line through the lowest 5681] 378722 

(3), and proceed thus: 947 1 gs] pn 
Commencing with 38, 113 113/6166 

the left-hand figure of 13 946805 

the multiplier, and 38 in 6.754 5680188 

the multiplicand, which ; 


are both on the line, say, 6.7 541885592 


8 times 3 are 9; but 3 times 6 (the next lower figure) are 18, which 
is nearer 2 tens than 1 ten; carrying these 2 tens to 9 we have 11; 
set down land carry 1. Keeping to the left, the first partial pro- 
duct is 5681. Next, take 5 in the multiplier, and start at 9 in the 
multiplicand, carrying 2 for the 15 obtained by multiplying the 
next lower figure, 3. 

The second partial product is 947, whose first figure is set under 
the first figure (1) of the previous product. Thus go on, using 6 
and 7 in the multiplier successively, and starting at 8 and i in 
the multiplicand. As the figures of the multiplicand toward the 
left are then exhausted, the operation, after adding and pointing 
off 3 figures, is complete. 


DEMONSTRATION.—The reason of the rule consists in the fact, 
that all the multiplications which would give rise to denominations 
lower than those required in the product, are omitted. 


The rule will not always give the last figure correct. 
To insure perfect accuracy, reserve one more figure than 1s 
required, and omit the last figure of the product. 


What is the product of .05436377 by 6458.19 true 
to 5 decimal places? 


SontutTion.—Reserve 4 decimals, one more than is required; 
carry out the figures of the multiplicand, (Note 1): point off 4 
places in the product, 351.0906, writing the next to the last, 1, in- 
stead of 0, because the figure omitted is over 5. This gives 351.091 
for the answer. : 


RevViEW.—153. How are deficient places supplied? What, if the mul- 
tiplier contains a common fraction? In carrying tens from the rejected 
figures, what directions must be observed? ‘Solve the example. What 
denomination in the product, is obtained by multiplying the marked figure 
of the multiplicand by the units’ figure of the multiplier? Ans. The lowest. 
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EXAMPLES. Decimals reserved. ANSWERS. 
1. 4.7501 x .002866 5 01361 
2. 804.573 X 17.08132 4. 13743.2315 
8. 75.062 x 460.8917 2 34595.45 
Nore.—Take 75.062 for the multiplier. 
4:09: O12 «948,75 1 439.3 
5. A. Bos toe Xx -010759 6 .051688 
6. 814775 x -2623 3 21813.475 
1 ROX 1.2583 3 884.020 
8. 849.93? x .0424444 3 36.075 
9. 880.695 xX 1381.72 true to units. 116005. 
10. .025381 x .004907 5 .00012 
11. 64.01082 x .03587 6 2.264063 
12. 7.24651 x 81.4632 3 590.324 
13. ...6814.72:x..01286 5 .00876 
14. 7.944% x 3.69 4, 29.3150 
15. .058497 x .047126 6 002521 
2 824.16 


16. 1380.3873 X .2348 


DIVISION OF DECIMALS. 


ArT. 154. Rouue.—Make the decimal places of the dividend 
as many as those of the divisor, if they are less. Divide as in 
whole numbers, annexing other decimal figures to the dividend as 
they are needed; point the quotient so that it shall have as many 
decimal places as the dividend has more than the divisor. 


PRooF.—Same as in Division of whole numbers. 


Norrs.—l.. To extend the dividend, decimal ciphers are used; 
but, if the dividend is a complex decimal, make it pure. 

2. If the quotient has not the number of figures required for 
decimal places, prefix ciphers. 

3. If the dividend has the same number of decimal places as the 
divisor, the quotient is units. 


Re EVIEW. 153. What, by ninftiplying each figure of the multiplier by 
the figure of the multiplicand as far on the other side of the line? Ans. The 
same. What multiplications are omitted? 154. What is the rule for di- 
vision of decimals? The proof? How are deficient places in the dividend 
supplied? How in the quotient ? 
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4. Make complex decimals pure; or, divide them like common 
mixed numbers; or, multiply both by the least common multiple 
of the denominators of the common fractions, and then divide. 

5. If the division is not exact, it may be continued by annexing 
other decimal figures to the dividend; or the remainder may be 
written with the divisor under it, as a common fraction. 


Divide .50312 by .19 
DEMONSTRATION.—Since the di- -19).50312(2.648 


vidend is the product of the divisor 1238 Ans. 
and quotient, it must have as many 91 

decimal places as both of them, (Art. 152 

151); hence, the quotient must have 0 


decimal places enough to make with those of the divisor as many as 
are in the dividend, which is just as many as the dividend has more 
than the divisor. 


Divide 24 by 3.2 

Annex a decimal cipher to the dividend, 3.2) 294.0 
_ to make it have as many decimal places as P56 
the divisor; afterward, annex another, to 

continue the division. 


Divide .07 by 21.6 | 
In long division, annex the 2 eo ee 


ciphers to the remainders as 


they occur, reckoning them 880 “2 
still.as decimal places of the 1600 se 
dividend; here the dividend 838 


has eight decimal places, counting the ciphers annexed to the re- 
mainders. 


1. Divide .0023§ by .063 Ans. .0875 


SuaGgesTion.—Convert the numbers into the pure decimals 
.002475 and .066; or, multiply both by 40, the least common mul- 
tiple of the denominators 5 and 40, making the dividend .099, and 
the divisor 2.64: use the latter method generally. 


are EXAMPLES FOR PRACTICE. 
Pee eee ee he 
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Revizw.—154. If the dividend and divisor have the same number of 
decimal places, what is the quotient? How may complex decimals be 
divided? If the division is not exact, what may be done? Demonstrate the 
rule. Explain the examples. 
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4, 63+4000 ere a ee ree bet 
5. 3.15+875 SE SS Ser atk chee ne eee 
6. 1.008+18 Mele er aie es S69 ice oak nn 
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11, 12.9+8.256 a sPioa Go: An eee ee ciate a eeu ee 
12. O12 29096=-1.28 aioe sali ee eS 
18. 12755—81682. -.0. 00 Ws 20.) = 15625 


14. 9240122207 4875 Veet Oe eee see? 
Nth bo bed ed rete OL wi ipo 28 ge thio Sia ee 
16s B64 26728-65085) oo. ele ee 
1G, 8488225 — Sb 15620" oA es oe eee 
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DOE) a, OA done ae ett ae obslagqy 9848484 
2b. AMON ee 001s Sor ee a ee 
26. Ten—1 tenth Ree eR ey rem bee rh 
OF eS QOK0OL a0) Wt witli soatias ee 
Zee). OOB0L = 1000 SOR ar ea Ue 
29. 16.275 + .41664 i dire eos 
30. 1 ten-millionth ~1 hundveth . . =.00001 


Art. 155. If the dividend is less than the divisor, 
the quotient may be expressed as a common fraction, by 
taking the dividend for the numerator, the divisor for the 
denominator, making both terms have the same nuniber 
of decimal places, and then omitting the points, which is 
equivalent to multiplying them by the same number, 


oy Meat thus, 8.787 divided by 99.9, equals 3.734 


LW cae er eS 104 


= 5. BoD ST VID00™ 2700" 


REVIEW ete If the nile dens be ese pha the divisor, re may the 
quotient be written? 
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P85 Dee 18.7188 9d). ak 
anja =7ri4. .0413 4.158 = 74 


ArT. 156. To find the denomination of the 1st quo- 
tient figure when obtained, count off in the dividend, as 
many decimal places as are in the divisor, placing a dot 
after the last; numerate from this dot as a decimal point, 
either way, up to that figure of the dividend, under which 
the right-hand figure of the 1st product falls. This will 
give the denomination of the 1st quotient figure. 

Thus, in dividing .07 by 21.6, (page 115), mark the dividend, 
.0°700; numerate from the dot as a decimal point to the right as 
far as the 0, under which the right-hand figure of the first product 
falls: this gives thousandths, which is the denomination of the Ist 
quotient figure, 3. 


CONTRACTED DIVISION OF DECIMALS. 


Art. 157. The methods of contracting division in 
whole numbers apply also to decimals. Only three cases 
need be noticed. ~~. | 


CASE I.—TO DIVIDE A DECIMAL BY 10, 100, 1000, &ce. 
Ruie.—Remove the decimal point of the dividend to the left, 
over as many places as there are ciphers in the divisor; the 
result will be the required quotient. 
Note.—lf there*are not as many places to the left as are re- 
quired, prefix ciphers. 
RemMarx.—The rule in Art, 67, for dividing a whole number by 


10, 100, 1000, &c., is a particular case of this, since a whole num- 
ber may be considered a decimal with a point on its right. (Art. 187.) 


Divide 68.075 by 10000. "Ans. .0068075 


DEMONSTRATION.—To divide by 10, 100, 1000, &c., is the same 
as to divide continually by 10. This is done by moving the point 
to the left, over as many places as there are ciphers in the divisor. 
(Art. 145.) 


ReEvixEW.—155. Before reducing the common fraction, what must be 
done? Why? 156. How is the order of any quotient figure determined 
as soon as it is set down? 157. What methods of contraction are used 
in division of decimals? What is the Ist case? The rule? How are 
deficient places supplied? Why can the rule be applied to whole num- 
bers? Prove the rule. 
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he 65 — 1000 pee ok, Oo 
Fe OTHE 100 £0, Oe a ee 
3. 1+1000000 » hahosale fae ee ee 
4°28001, 91006: hep tee Wi Aes ROAM 
5. 98000-1000 ©. 2) 2 ee 931000 = 98. 
Ba T GOON oe ee aire ee 


Art. 158. It often happens that the quotient is not 
required to contain decimal figures below a certain de- 
nomination; if so, the work may be shortened. 


CASE II.—TO DIVIDE, RESERVING A CERTAIN NUMBER OF 
DECIMALS IN THE QUOTIENT. 


Rute.—Mark that figure of the dividend, whose denomination 
would result from multiplying a unit of the highest denomina- 
tion in the divisor, by a unit of the lowest denomination required 
in the quotient. 

Divide as usual, until this figure is reached; then, stop bring- 
ing down from the dividend, and at each subsequent division, 
drop a figure from the divisor, carrying for its tens. 

Continue thus, until the divisor ts reduced to a single figure, 
and then point off the quotient as required. 

Norr.—lIf the marked figure of the dividend is reached at the first 
multiplication, mark the figure of the divisor, whose product by the 
first quotient figure falls under the marked figure of the dividend; 
and at the next step, reject this figure with those on its right. 

Remarxks.—l. If the dividend has no figure of the denomina- 
tion to be marked, annex ciphers to it, or continue it further, if it 
is an interminate decimal, until it does. 

2. In carrying tens from the rejected figures, dbeérye the direc- 
tions in Case 2 of contracted multiplication of decimals. (Art. 
153, Rem.) 


Divide 1.078543 by 319.562 true to 5 decimal figures. 


SHORT METHOD. ORDINARY METHOD. 
319-562)1.078) BARC 00387 | 319.562)1.078 543(.00337 
958 6 958 686 
120 119}8570 
96 | 95 8686, 
24 23 98840 
29 22 86934 


2 1 61906 
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Sotution. —The highest denomination in the divisor is hundreds, 
the lowest required in the quotient is Aundred-thousandths; and 
100 X .00001 =.001; therefore, mark the thousandths’ figure (8) of 
the dividend. As this marked figure is reached at the first mul- 
tiplication mark 9 in the multiplier, since it gives the figure that 
falls under 8 in the dividend. 

Cross the rejected figures of dividend and divisor; cross one 
more from the divisor at every new multiplication, carrying tens 
as directed: 837, with the necessary ciphers and point prefixed, 
is the quotient required. 

DEMONSTRATION.—The reason of the rule consists in the fact, 
that all operations, which would involve denominations lower 
than those required in the quotient, are omitted. 


EXAMPLES. Decimais reserved. ANSWERS. 

t, 01-S 2.6783 3 873 

2. 10.00371 ~ .056248 2 177.85 

3. .187564 — .00043129 true to units. 435. 

4.- .007516362 — 652.18 8 .00001152 

5. 1000.86 ~ 3.1415926 7 318.58363881 

6. 61.0598314 + 4278 6 +B 014278 

TopADlo3sees 9 1047 4 46.2778 

S.04d00 --<3;7320508 5 26.79492 

9. 7912.50438 ~ 181.34 1 43.6 

£0) 3.015 2916152 10. 0042233717 
11. 555 ~ 123456789 10 .0000044955 
2. L=1111i1 6 .000009 


CASE III.—TO DIVIDE BY A DECIMAL LITTLE LESS ‘THAN 
1, RESERVING DECIMALS IN THE QUOTIENT. 


Art. 159. Rute.—WMultiply the dividend by what the divisor 


wants of being a unit; multiply this product in like manner, ~ ' 


and continue so until the product becomes too small to affect the 
result as required; then add to obtain the quotient. 


Divide 3815.64 by .994, reserving 2 decimals in the 
pas 


Ria es: “What is Case 2? The rite? Why should no de- 
nominations of the dividend be used below the one marked? Ans. Be- 
cause, when divided by the divisor, they give lower denominations than 
are required in the quotient. 
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SotuTrion—Multiply 3815.64 by .006, the 8815.64 
difference between .994 and a unit; write the 92.894 
product, 22.894, neglecting all denominations od: 
below thousandths. Do the same to this pro- 1 


duct, and ito the mext.’ “The, rest’ of ‘the spro-7 15 G5 60 wo 
cee are too small to affect the answer Sas 8838.672 
quired; therefore, add and obtain the quotient, Ans. 
3838.67, true to 2 decimals. 
DEMONSTRATION.—The operation and demonstration are similar 
to those in Art. 69, for the corresponding case of whole numbers, 
except that no remainders occur, the product being extended in 
decimals as far as is necessary to obtain the correct answer. 
EXAMPLES. Decimals reserved. ANSWERS. 
1000 = .98 2 1020.41 
6215.75 + .993 3 6246.985 
28012 + .993 2 28209.47 
52546.35 + .99? 3 52678.045 
4840 ~ .9875 2 4901.27 


X. CIRCULATING DECIMALS. 


Art. 160. Many common fractions, when transformed, 
become interminate decimals. (Art. 148.) These have 
some curious and useful properties worth considering. 


PROPOSITION I. 


The only common fractions which can be changed into 
terminate decimals, are those which, reduced to their lowest 
terms, have no factors but 2 and 5 in their denominators. 

DEMONSTRATION. —The numerator must EXAMPLES. 
contain all the prime factors of the denomi- _3_ — .0093875 
nator to be divisible by it. Every cipher 820 
annexed to the numerator multiplies it by 5 — 8125 
10, introducing 2 and 5, the factors of 10, 16 
as factors of the numerator. If the denomi- = .66666+ 
nator has no factors but 2’s and 5’s, enough 
ciphers may be annexed to the numerator to = 4 (Vioup = 
give it as many 2’s and 5’s for factors as the 
denominator, and then the quotient is exact. But if the denomi- 
nator have any factor besides 2 and 5, this factor never can be intro- 
duced into the numerator by annexing ciphers, for 2 and 5 are the 
only factors that can beso introduced. In such cases, the exact 
division is not possible, 


Se rey ye ste 


a 
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Tell whether the following common fractions can be 
changed into terminate or interminate decimals: 


2 3 9 11 95 105.) hin 2h tc eet 


PROPOSITION II. 


ArT. 161. Every interminate decimal arising from the 
transformation of a common fraction will be found, if the 
division be carried far enough, to contain the same figure, or 
set of figures, repeated in the same order without end. 


DEMONSTRATION.—In converting 


+ into a decimal, the remainders ; sige gan 

are successively 38, 2, 6, 4, 5, 1, and “7 = .142857142857+ 
as these are all the whole numbers 

less than 7, the next remainder must 5 __ 5555+ 

be one of these repeated; on trial it 9 

is found to be 3, to which ifaQbe 9 

added, we have the same dividend 7 OT4074+- 


and divisor as once before, and 

therefore must have the same quotient figure and remainder; and 
this remainder, with a cipher annexed, will yield another quotient 
figure and remainder, like a previous one, and so on continually. 


Art. 162. These interminate decimals on this account 
have received the name of circulating or recurring deci- 
mals; also, repeating or periodical decimals. 

The figure, or set of figures, which is constantly re 
peated, is called the repetend, which signifies to be repeated. 

Such decimals are expressed by placing a dot over the 
first and last figures of the first repetend, and omitting 
those’ which follow; thus, 3=.6666+=.6 and 1= 
142857 = .14285714285 74 

Art. 163. A circulate or circulating decimal has one or 
more figures constantly repeated in the same order. 


A repetend is the figure or set of figures repeated. 


Review.—158. If the marked figure of the dividend is reached after 
the first multiplication, what should be done? If the dividend has not 
the proper place to be marked, what should be done? What directions 
are to be observed in carrying tens from the rejected figures? Solve 
the example. Prove the rule. 159. What is Case 3? The rule? Illus- 
trate and prove it. : 


1] 


A pure circulate has no figures but the repetend; as, 
5 and .124 

A mixed circulate has other figures before the repetend; 
as, .2083 and .31247 

A simple repetend has one figure; as, 4 

A compound repetend has two or more figures; as, 59 

Similar repetends begin at the same place; as, .856231 
and .0178, which both begin at thousandths. 

Dissimilar repetends begin at different places; as, .205 
and .312468 . 

Similar and conterminous repetends begin and end at 


the same places; as, .50397 and .42618 


Art. 164. Any terminate decimal may be considered a 
circulate, its repetend being ciphers; as, .85 = .3850 = 
.850000. Any simple repetend may be made compound, 
and any compound repetend still more compound, by 
taking in one or more of the succeeding repetends; as, .3 
=.33333, and .0562=.056262, and .257=.257257257 

When a repetend is thus enlarged, be careful to take in 
no part of a repetend without taking the whole of it; 
thus, if we take in 2 figures in the last example, the 


result, .25725, would be incorrect, for the next figure, 
understood being 7, shows that 25725 is not repeated. 
A repetend may be made to begin at any lower place by 
. carrying its dots forward, each the same distance; thus, 


.5=.555, and .2941—.29414, and 5.1836=5.183683 

Dissimilar repetends can be made similar, by carrying 
the dots forward till they all begin at the same place, as 
the one furthest from the decimal point. 


Similar repetends may be made conterminous by enlarg- 
ing the repetends until they all contain the same number 
of figures. This number will be the least common mul- 
tiple of the numbers of figures in the given repetends. 
For, suppose one of the repetends to have 2, another, 3, 
another, 4, and the last, 6 figures; in enlarging the first, 
figures must be taken in, 2 at a time; and in the others, 
3, 4, and 6 at a time. The number of figures which may 
be taken in 2, 3, 4, and 6 at a time, is a common mul- 
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‘tiple of these numbers, and the least common multiple is 
preferred for convenience. 


REDUCTION OF CIRCULATES. 


CASE ITO REDUCE A PURE CIRCULATE TO A COMMUN 
FRACTION. 

Art. 165. Rutz.—Write the repetend for the numerator, 
and for the denominator take as many 9’s as there are figures 
in the repetend. 

DeMONSTRATION.—Take the pure circulate .456— .456456456, 
&e., and remove the decimal point to the right over one repetend ; 
the result 456.456456, &c. = 456.456 is 1000 times .456, (Art. 144); 
hence, the part 456 = 999 times .456; and .456 — $3§ — 152, which 
agrees with the rule. 

Nore.—lIf the repetend begins before the decimal point at some 
place of whole numbers, carry the dots forward until the repetend 
begins at the tenths’ place, and then apply the rule; thus, 25.6 = 
25.625 = 25 $23. 


CASE II.—TO REDUCE A MIXED CIRCULATE TO A COMMON 
FRACTION. 

ArT. 166. Rune.—Subtract the figures which precede the 
repetend from the whole circulate for the numerator; for the de- 
nominator take as many 9’s as there are figures in the repetend, 
with as many ciphers annexed as there are decimal figures before 
the repetend. ; 

Change .821437 to its equivalent common fraction. 


Dem.—tThe work eo 
by the Aas in Case .821437 = oar 821555 
1, results in _ 8215383 821 x 9994-437. 

Bes Lio oe ~ 1000 ~*~ 999000 

999000 

for the answer, and __821(1000 —1) is 437 
this is what would 999000 
oe st once, if the 821000—8211+437 821437— 821. 
rustle myen. were. - 
applied; and so with 999000 999000. 
all other mixed cir- __ 820616 102577 oe 
oe a ~ 999000 124875 
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a REDUCE TO COMMON FRACTIONS, 
Te al a an eee OLE = 1503 
2.05. » =| 9. mas. aot s = 33 
3. 128 = fd, (10. 2088. cao. oe 
4, 2.63 =27;/11. 85.7142. =853 
Sars a =14/12, .0638492.. . =@§ 
6. .0216 =7is/13. .4476190 . = 75 
7, 48.1 = 483% /14. .09027 = 18, 


Art. 167. Cireulates may be added, subtracted, multi- 
plied, or divided, by this 


GENERAL RULE FOR CIRCULATES. 


Reduce the circulates to common fractions, and perform on 
them the operation required. 


REMARK.—Circulates may be carried forward far enough to 
avoid any sensible error in the result, and then treated as other 
decimals. They can be added, subtracted, multiplied, and divided, 
without this preparation; as will now be explained. 


ADDITION OF CIRCULATES. 


ArT. 168. Rune.—Make the repetends similar and conter- 
minous, tf they be not so; add, and point off as in ordinary 
decimals, increasing the right-hand column by the amount if 
any, which would be carried to tt if the circulates were continued ; 
then make a repetend in the sum, similar and conterminous wits 
those above. 


Add .256, 5.3472, 24.815, and .9098 


DEMONSTRATION.—Make the cir- 2566666666 
eulates similar and conterminous, as rOROW 5 
directed in Art.164. The first column 5.3472 ( 2727 2 
of figures which would appear, if the 24.8158 1 5815 8 
circulates were continued, are the same .9098000000 
as the first figures of the repetends, [i onpe es rpannkd 

6, 7, 1, 0, whose sum, 14, gives 1 to be 81.3295552097 


earried to the right hand column. Since the last six figures in 
each number is a repetend, the last six figures of the sum is also a 
repetend. 


SUBTRACTION OF CIRCULATES. — 


RrEMARK.—In finding the amount to be carried to the vig t. 
hand column, it may be necessary, sometimes, to use the two ey 
ceeding figures in each repetend. 


1. Add .453, .068, .3827, .946 Ans. 1.796 
. Add 3.04, 6.456, 23.88, .248 Ans. 83.1384 


bo 


. Add 5.0770, .24, and 7.124948 Ans. 12.4 
. Add 3.4884, 1.637, 1380.81, .066 Ans. 136.00 


3. Add 25. 104, .61, and .5635 Ans. 1.536 — 
4. Add 1.08, .257, 5.04, 28.0445245 Aus, 34.87 
5. Add .6, .188, .05, .0972, .0416 Ans. 1. 
6. Add 9.21107, .65, 5.004, 3.5622 Ans. 18.48 
7. Add .2045, .09, and .25 Ans. .54 
8 

9 


SUBTRACTION OF CIRCULATES. 


Art. 169. Rurr—Make the repetends similar and conter- 
minous, if they be not so; subtract and point off as in ordinary 
decimals, carrying one, however, to the right-hand figure of the 
sublrahend, tf on continuing the circulates it be found necessary ; 
then make a repetend in the remainder, similar and conterminous 
with those above. 


Subtract 9.3156 from 12.9021 


DeMONSTRATION.—Prepare the num- 12.90 912121 
bers for subtraction. Ifthe circulateswere 9,.31561561 
continued, the next figure in the subtrahend = ~=>—,>— >>> 
(5) would be larger than the one above it 3.58650559 
(2); therefore, carry 1 to the right-hand figure of the subtrahend. 

Remarx.—It may be necessary to observe more than one of the 
succeeding figures in the circulates, to ascertain whether 1 is to be. 
carried to the right-hand figure of the subtrahend or not. 


1, Babtract:.0074 from .26. 0 2 ee Bb 
2. Subtract 9.09 from 15.35465 |. . = 6.25 
3. Subtract 4.51 from 18.23673 . . . =13.72 


4, Subtract 87.0128 from 100.738 . . . = 63.71 


» 126 RAYS HIGHER ARITHMETIC. 


2 ae SAE aan OT a ene Aa a a eae 


5. Subtract 8.27 from 10.0568 


| = 1.7836290 - 


6. Subtract 190.476 from 199.6428571 =9.16- 


MULTIPLICATION OF CIRCULATES. 


Arr. 170. Rutu.—If only one of the numbers be a circulate, 
make it the multiplicand, and perform the work as in ordinary 
decimals, carrying to the right hand figure of each product, the 
amount that would be necessary if the multiplicand were continued 
further; make the repetends in the partial products similar and 
conterminous, and add according to the rule already given. 

If the multiplier have a repetend, reduce tt to a common rac 
tion and add in the result obtained by using this fraction. 


Multiply .8754 by 17.48 


SotutTion.—lIn forming the par- 
tial products, carry to the right- 
hand figures of each respectively, 
the numbers 1, 8, 0, arising from the 
multiplication of the figures that do 
not appear. ‘The repetend of the 
multiplier being equal to 3, 3 of the 
multiplicand is 125148, whose figures 
are set down under those of the mul- 
tiplicand from which they were ob- 


38754 


17.43=17.43 


1501777 
2°02 Gl tial 
3.7544444 

125148 


6.5452481 Ans. 


tained. Point the several products, carry them forward, until their 
repetends are similar and conterminous, and add for answer. 


1. 4.735 x 7.849 


07067 +9482 6.064 


2 

Wey ile Guy>.4cr | umn 
4, 16.304x 32.75. . 
BOLO 7 2 2088 os 
6.) 1030612 % 4.2683. Ios 
7. 3.7543 x 4.7157 

8. 1.256784 x 6.42081 . 


— 34.800113 
— .066665 

= 2469.173814 
= 530:810446 
— 3.97348 

= 492.85488033 
== 17.7045082 
= 8.069583206 
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DIVISION OF CIRCULATES. 


Art. 171. Rutz—Make the repetends similar and center- 
minous. Subtract from each circulate the figures preceding its 
repetend, and use the remainders for the dividend and: divisor 
respectively, omitting the dots. 


’ 


Norr.—If the divisor is not a circulate, it will be shorter to 
divide as in ordinary decimals, bringing from the dividend the 
figures of the repetend instead of ciphers, to continue the division. 


Divide 2.653 by 1.8 


FIRST OPERATION, SECOND OPERATION. 
1.800 2.653 1.8)2.653(1.4740 
180 , 265 85 
1620) 2388(1.4746- ee 
768 ae 
1200 : 
660 
1200. 


J 

DEMONSTRATION.—The remainders 1620 and 2388, in the 1st 
operation, are the numerators of the common fractions to which the 
circulates are equivalent, (Art. 166); and as they have the same 
denominators (each being as many 9’s as there are figures in the 
repetend, with as many ciphers annexed as there are decimal 
figures before the repetend, Art. 166), dividing these numerators 
will give the same quotient as if the fractions themselves were used, 
and therefore the dots may be omitted. 


EXAMPLES FOR PRACTICE. 
Dyas tol) (ee aay A AiO ae ee En ara | 
EEL GL 7 lhaac.. “heaeican obitat sad dey Wee ee 
8125098879 = OF. . = 1.2506371 
O0 HLURB A086. 754k pos oy ei aol 
PL0G8 735402 3 84505 ee. ae 
95330668997 26.217 2. i. ee ae 1058 
8.500691358024-—%.684.. 0. 2 1 = 4B 


Multiplication and yet Cad of circulates can be fre- 
quently performed’ with advantage by the general rule — 
for circulates, (Art. 167). 


Bhi ees oe | teas 
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Art. 172. There is a short method of converting a com- 
mon fraction into a circulating decimal, when the denomi- 
nator is a prime number, which is worth considering. 

By actual division, 7 = .142857, which has: this prop- 
erty, viz: - ‘ ‘ 

lst Property. The number of figures.in the repetend is 
either one less than the denominator, or a half, a third, or 


some other exact part of this one less; thus, 77 = 63, the 
number of figures in the repetend (2) being 3 of 10. 

This is true of any fraction, whose denominator is a prime number 
other than 6. Ifthe number of figures in the repetend is one less than 
the denominator, two other properties are observed. 

2d Property. Hach figure in the first half of the repe- 
tend added to the corresponding figure in the last half, 
makes 9; thus, in .142857, 1+ 8, 4+5, 2+, each 
equals 9. 


3d Property. The same repetend serves for all fractions 
having the same prime denominator, whatever be their 
numerators, by starting at different places; thus, } = 
.142857, 7 = .285714, ¥ = .428571. 


Convert 48 into a circulating decimal. 
ro) 


Sonvr1oNn.—First, by actual division, s'3 = .043478,% ; instead 
of §;, put 6 times the value of y's just given, viz: .04847826086933 ; 
having 12 figures without*repeating, the repetend must be of 22 
figures by property first: obtain the other figures according to the 
2d property, by subtracting each of the first 11 from 9; thus, 
oly = .0434782608695652173913; to get 4$ use this same repetend, 
and to ascertain ‘the starting place, multiply the first 3 or 4 figures 
by 16; thus, .0484 multiplied by 16, gives .6944, showing that, we 


must commence at the eleventh figure; doing so, the value of $$ = 


.6956521739130434782608, 
CONVERT INTO CIRCULATING DECIMALS, 


see, ee eee A A ae ee ee Ce 
Fe 1 Re ee? STI 87). ATL: SF2, - TOF) (B00 7 


¥ 
XI. COMPOUND NUMBERS. 


Art. 173. A simple number is of one denomination ; as, 
95 dollars; 2000 bushels; 4 apples. 


*. 


COMPOUND NUMBERS. 129 


A compound number consists of several mae num- 


bers of different denominations; as, 16 dollars 75 cents; 
3 yards 2 feet 8 inches. 


Compound numbers are often called denominate num- 
bers; they are used for measures, weights and money. 


LONG OR LINEAR MEASURE 


Art. 174. Is used for measuring distance, also the 
length, breadth, and hight of bodies, called their linear 
dimensions. 


TABLE. 
PSrinchedy (im, ).cto.s nbs meen das make | foot, (ft.) 
SBME U ON talc eae asks binges < Uinde' Se cee euler 1 yard, (yd.) 
a Gn Ge LOG ft sc 1 rod, (rd.) 
COR eea ren tance sccegenthere cotéee te teere 1 furlong, (fur.) 
SORT Uae te cer cds. «oe eva saver eay in anode tee 1 mile, (mi.) 


REMARK.—The rod is sometimes called pole or perch. 


Nores.—l. 4 in. —1 hand, used in measuring the hight of 
horses; 9 in. 1 span; 3 feet = 1 pace; 18 in. = 1 cubit; 3 in. 
= 1 palm. 

2. The scale used by carpenters Eas the foot divided into 12 in.: 
each inch divided into 12 equal parts, called lines; each line into 12 
equal parts, called seconds; and each second into 12 equal parts, 
called thirds. The inch in thése scales is also divided into eighths 


and sixteenths, and tenths. 


MARINERS’ MEASURE 


Art. 175. Is a kind of Long Measure used in esti- 


mating distances at sea. 


Py POGti oss y ntsc gt ie Se 2 Male make I fathom. 
Baty et LOUR wae bs. dep ance alesste pase } cable-length. 
880 fathoms, or 73 cable-lengths......... 1 mile. 


Norr.—!I nautical league = 8 equatorial miles = 3.45771 statute 
miles. 60 equatorial miles = 69.1542 statute miles = 1 equatorial 


degree; 860 equatorial degrees = 1 great circle, or circumference 


of the earth. 


“RT aH oles: What is a simple Sumber? a compound Spintec 
Give examples. What are compound numbers often called? What are 
they used for? 174. What is long measure used for? Repeat the table. 
175. What is mariners’ measure? Repeat the table. - 


130 RAY’S HIGHER ARITHMETIC. 


SURVEYORS’ AND ENGINEERS’ MEASURE 


Arr. 176. Is a kind of long measure, used in laying 
out roads, and running the boundaries. of land. 


TOO Riks-ie eo etae ee cum make 1] chain, (ch.) 
SO chains iéhyanitiee ded osc steo 1 mile, (mi.) 


Norers.—l. The chain is called surveyors’ or Gunter’s chain, 
from its inventor, and is 4 rods, or 66 feet in length. As it consists 
of 100 links, each link must be 7.92 in. long; hence, to change these 
denominations to the ordinary linear measure, recollect, that 

1 chain = 4 rd. or 66 feet. 
1 link = 7.92 In. 

2. Since each link is ;45 of a chain, the number of links can be 
written as decimal hundredths with the whole chains. as 2.56 chains 
= 2 chains 56 links. 


RemARK.—Inches and yards are not used in the last two kinds 
of measurement, 


CLOTH MEASURE 
Art. 177. Is a kind of long measure used for dry goods. 


z Sie Beep ers, 20m wea eeteor tee make J] nail (na.), 
AES RAMEE OY AD vn ones gee cmamn ast aT aas 1 quarter, (qr.) 
GE Ps YS WME ek ace ty pues cis ust ages Y eae 3 1 yd. 


Notrs.—l. 1 ell Flemish = 8 qr. or ? yd.; 1 ell English = 
5 qr. or 14 yd.; 1 ell French —6 qr. or 14 yd. 

2. At the custom-houses, the yard only is used, being divided 
into tenths and hundredths; in mercantile transactions, the yard 
is the unit, and the fractional parts employed are quarters, eighths, 


sixteenths, and half-sixteenths. : 


Art. 178. The standard of all our linear measure is 
the yard, being identical with the imperial yard of yeas 
Britain, whieh was determined as follows: 


By accurate experiment at London, the length of a 
pendulum was ascertained, which, in a vacuum, at the 
level of the sea, vibrated 86400 times in a mean solar 


Revirw.—176. What is surveyors’ measure? Repeat the. table. 
What is the chain called? Why? How long is it? How long is a link? 
Why? How are chains and links written together? 177. What is cloth 
measure? Repeat the table. What isan ell Flemish? An ell English? 


An ell Frenchy e 
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day, or once every second. This pendulum was divided 


into 591593 equal parts, and. 8360000 of these were > 


taken to be a yard, the pendulum itself then being 
39.1393 inches long. 


REMARK.—Linear measurement, as being especially necessary, 
was used, and to a certain degree fixed, at an earlier period than the 
measures of volume and weight, which have therefore been made to 
depend upon and be verified by the former. 

The standards of long measure were at first very imperfect, being 
derived from different parts of the human body, such as a finger- 
joint, finger, hand, span, cubit or fore-arm, and yard or whole arm; 
but as commerce increased, and convenience demanded a change, 
they were rendered precise and uniform. 

The ancient yard of Great Britain is said to have been determined 
by the length of the arm of King Henry I. 


SQUARE OR SURFACE MEASURE 


Art. 179. Is used in estimating the contents of land, 
painters’ and plasterers’ work, and other surfaces. 


A square is an even surface, bounded by four straight 
lines or sides. Hach side is perpendicular to two others. 

The size or name of any square depends upon that of its side; 
a square inch is a square, whose side is an inch long; a square 
foot, one whose side is a foot long, and so on. 


Art. 180. The unit by which all surfaces are measured 
is a square, whose side is a linear inch, foot, yard, rod or 
mile; and the size of any surface will be the number of 
times it contains this unit. 

The simplest surface is a rectangle, which is an even surface, 
having four straight lines for sides, each opposite pair being equal, 


and perpendicular to the other pair. The ceiling and sides of a 


room, and sheets of paper, are examples of rectangles. — 
If the length and breadth of a rectangle are the same, the sides 
are all equal, and it is a square. 


The size, or area of a rectangle, being the number of 
é ° ° ° ° 
square measuring units it contains, can be ascertained as 
follows: 


Revirtw.—178. What is the standard unit of length in the United 
States? How is it determined? What measures of length were used 
at first? 179. What is square measure? What is a square? A sq 
inch? A sq. ft.? Asq.yd.? ~180. What is the unit of measure for all 
surfaces? R 


oa 
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_ Take a rectangle 4 inches long by 8 inches 
wide. If upon each of the inches in the length, Bie es 

a square inch be conceived to stand, there will Gee Pe nee ts 
be a row of 4 square inches, extending the whole |_| 
length of the rectangle, and reaching 1 inch of 
its width. As the rectangle contains as many such rows as there 
are inches in its width, its area must be equal to the number of 
square inches in a row (4) multiplied by the number of rows (3), = 
12 square inches; hence, to find the area of a rectangle, 


Rouve.—Multiply the number of linear units in the length by 
the number of linear units in the breadth, after expressing them 
in the same denomination. The product will be the area in 
square units of the same denomination. 


It is easy to determine the number of sq. inches in a 
sq. foot, of sq. feet in a sq. yd., and so on; for, since 1 
sq. foot is 12 inches long by 12 inches wide, it must 
contain 12 X 12 = 144 sq. in.; and since 1 sq. yd. is 8 
feet long by 3 feet wide, it must contain 3 X 3=9 sq. 
feet; and since 1 sq. rod is 53 yd. long by 5zyd. wide, 
it must contain 52 X 54 = 80} sq. yd. 


144 square inches (sq. in.) make I square foot, (sq. ft.) 
Osa, Te 18% Lees uabehacauoatepesae 1 square yard, (sq. yd.) 
ARR ss 3d Ss ishccths ease Laoeees ] square rod, (sq. rd.) 


LAND MEASURE 


Arr. 181. Is a kind of surface measure, used to ex- 
press the contents of land. 


AO perches (P.) make 1 rood, (R.) 
BO sq chats, 06% Bi. issconcnpens tances 1 acre, {A.) 
7 Ug. SRR A 1 sq. mile, (sq. mi.) 


Nore.—Since 1 chain=4 rods, 1 sq. chain=4 416 sq. 
rods. Since links are written as decimal hundreths of a chain, 
chains and links can be considered as chains only; thus, 7 chains 
and 9 links 7.09 chains, and the area of a square whose side is 
7.09 chains, will be expressed in square chains and a decimal, as 
follows: 7.09 7.09 = 50.2681 square chains; there is no necessity, 
then, of using the denominations link or square link in practice. 


Review.—180. What is a rectangle? What is the rule for the area 
of a rectangle? Prove it. How many square inches in a square foot? 
Why? How many square feet in a square yard? Why? How many 
square yards in a square rod? Why? Repeat the table. ‘ 


COMPOUND NUMBERS. 123 


ee, eer Seen NN 


CUBIC OR SOLID MEASURE 


Art. 182. Is used to measure the bulk of stone, tim- 
ber, masonry, and other solid work; to find the contents 
of cellars, and to verify measures of capacity. 


A cube is a solid, bounded by six equal squares or 
faces, each opposite pair of which is perpendicular to the 
other four. Its length, breath and hight, then, are all 
equal, and each is called the side of the cube. 


The size or name of any cube, like that of a square, depends 
upon its side, as cubic inch, cubic foot, cubic yard. 


Art.183. The unit by which all solids are measured 
is a cube, whose side is a linear inch, foot, &c., and their 
size or solidity will be the number of times they contain 
this unit. 


The simplest solid is the rectangular solid, which is bounded by 
six rectangles, called its faces, each opposite pair being equal, 
and perpendicular to the other four; a bar of soap, a candle-box, 
are rectangular solids. If the ann breadth, and hight are ie 
same, the faces are squares, and the solid is a cube. 


The size, or solidity of any rectangular solid is found 
as we obtain the area of a square (Art. 180.) 


Suppose the rectangle 4 inches long by 3 inches wide, in Art. 180, 
to be the bottom or lower base of a rectangular solid, its upper face 
being of the same dimensions, and its hight 5 inches. 


If upon each of the 12 square inches in 
the lower base, a cubic inch be conceived 
to stand, there will be a section of 12 cubic 
inches covering the whole bottom of the 
solid, and reaching 1 inch of its hight; as 
the solid contains as many such sections 
as there are inches in hight, its solidity 
must be equal to the number of cubic 
inches in a section (12) multiplied by the 
number of sections (5) or 60 cubic inches. But the number of 
cubic inches in a section is the same as the number of square 


Revirw.-—I181. What is land measure? Repeat the table. How many 
square chains in-an acre? Why? Why do we not use square links? 
182. What is cubic measure? What isa éabe? A cubic inch? A eubic 
foot? A cubic yard? — is tho unit forall solids? What is a 
rectangular solid ? 


Wy ae 
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inches in the base, (12,) and this again is equal to the number of 


linear inches in the length (4), multiplied by the number in the 
width, (3); hence, 


TO FIND THE SOLIDITY OF A RECTANGULAR SOLID, 


Ru.e.—Multiply the length, breadth, and hight together, after 
expressing them in the same denomination; the product will be 
the solidity in cubic units of the same denomination. 


It is easy to determine the number of cubic inches in 
a cubic foot, and of cubic feet in a cubic yard. 

For, since 1 cubic foot is 12 inches long, 12 inches 
wide, and 12 inches high, its solidity will be. 12 DO ie 
(oe 1728 cubie inches : and, since 1 cubic yard is 3 
feet long, 3 feet wide, and 3 feet high, its solidity will be 
Oo Xow BT cubic feet; hence, 


1728 cubic inches (cu. in.) make 1 cubic foot (cu. ft.) 
De PONS. LEAS ch a ges vig het eeeae Se 1 cubic yard (cu. yd.) 


Nores.—l. 1 tun of round timber = 40 cu. ft.; 1 tun of hewn 
timber = 50 cu. ft.; 1 tun of shipping = 42 cu. ft. 

2, 1 cord ‘of Wied, 8 ft. long, 4 ft. wide, and 4 ft. high, contains 
8X 4x 4=—128 cu. ft.; 1 cord foot or Foot of wood, 1lft.long, 4 ft. 
wide, and 4 ft. high, contains, Lx4.x*4— "cu: ft. 

3. 1 reduced foot, plank measure, 1 ft. long, 1 ft. wide, and 1 in. 
thick, contains 12 X 12 XK 1144 cu. in.; all planks and scantling 
less than an inch are reckoned 1 inch thick; but, if more than 
1 inch thick, allowance must ‘be made by ulliplynk by that 
dimension. 

4, 1 perch of masonry, 1 rod long, 1 ft. high and 13 ft. thick, 
contains 165 x 1 X Tite 88 ce ed a = 243 cu. ft., which is 
usually taken 25 cubic feet in practice. 


TROY OR MINT WEIGHT 


‘Arr. 184. Is used for weighing gold, silver, jewels, in 
testing the strength of spirituous liquors, in philosophical 
experiments, and in comparing different weights. 


MS 


24 grains (QT.)........e0 make 1 pennyweight, ( pwt.) 
PVP Mh otiere's tine 5 cs Geisaieua eevee 1 ounce, ( 02.) 
= A ea il SRP DE De 1 pound, ( tb.) 


| Revinw.— 183. Whatisthe rule for its solidity? Prove it. How 
¢ inches in a cubic foot? Why? How many cubic feet in a 
i - Why? ‘Repeat the table. What is a cord of wood? A pereh 
of missonry,? ? How many cubic feet in each? ” 


i 
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RemMARKS,—1. The Troy pound is the standard of weight in the 


U.S. Mints; it is identical with the imperial Troy nound of Great 
Britain, which contains 5760 grains, 252.458 of which are equal 
in weight to a cubic inch of distilled water when the barometer is 
30 inches, and the thermometer ( Fahrenheit’s ) 62°. : 

2. The name Troy is supposed by some to be derived from Troyes, 
a city of France, where this weight was first introduced from the 
East, during the Crusades; and by others from Troy Novant, the 
ancient name of London. The ounce Troy is the only denomination 
used at the mint, all amounts of gold and silver being expressed in 
it and its decimal divisions. 

8. The Troy pound is equal to the weight of 22.794422 cubic 
inches of distilled water, at the temperature of 39°.83 Fahrenheit, 
the barometer being 80 inches. 

4. The grain was originally fixed by taking a grain of wheat 
from the middle of the ear, and thoroughly drying it; at first, 32 of 
these grains made a pennyweight, but afterward 24, 

5. The pennyweight was the weight of the silver penny in use at 
that time, and is marked (pwt.) from (p.) for penny, and ( wt.) for 
weight. 

DIAMOND WEIGHT 


Art. 185. Is used for weighing diamonds and other 


precious stones. . 
PO pares ihren. make 1 carat grain = .8 Troy grain. 
4)’ caratoraing........ . 1 carat. == Ge edo. a to. 


REMARK.—The carat in this table is an absolute weight, and must 
be carefully distinguished from the same word used in speaking of 
the fineness of gold, for then it indicates the proportion of pure gold 
in a mass. ’ 


APOTHECARIES’ WEIGHT 


Art. 186. Is chiefly used in mixing medical prescrip- 


tions. 
AO (Ording ab Pr Vee cacr ectaseees make 1 scruple, (9.) 
BOPP P Ne eee dans cH EMRE oie OAR Oks wets . Tidram;' (3) 
Sy MAR ce ey Sn ce Ct RS ep 1 ounce, (%.) 
AANA Oe ee coe ee ae eee 1 pound, ( tb.) 
The pound, ounce, and grain, of this weight, are the same as those 


of Troy weight; the pound in each contains, 12 oz. = 5760 gr. 


Revirw.— 184, What is Troy Weight? Repeat the table. What is 
said of the Troy pound? The name Troy? What denomination only is 
used at the mint? What 3 of the grain? © pit, 


¥* 
% 
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AVOIRDUPOIS OR COMMERCIAL WEIGHT 


Arr. 187. Is used in commercial transactions when 
goods are bought or sold by the quantity. Heavy and 
bulky articles, as groceries, the coarser metals, drugs, Xc., 
are weighed by it. 


RO Mase (Otc, soar. make | ounce, (02z.) 
TOT Ups csaics onthe Cease pea: vi 1 pound, (1b.) 
OU Renin) fon xs Mtg een aes 1 quarter, (qr.) 
EDIE wstius Leesa af aire Gs minded ase 1 hundred-weight, (ewt.) 
UAW es Naas Hew oein ay ae en <e.ge's 1 tun, (T.) 


Notrs.—l. A stone = 14 1b.; but a stone of fish, or butcher's 
meat = 8 lb., and a stone of igleas = 5 1b.; a seam of glass = 
24 stone = 120 lb.; 1 pack of wool = 240 lb. 

2. In Great Britain, the qr. = 28 lb., the cwt. = 112 lb., the tun 
== 2240 lb. These values are used at the U. S. custom-houses in 
invoices of English goods; but generally in this country the qr. = 
25 Ib., the ewt. = 100 1b., and the tun == 2000 Ib. 

3. The lb. avoirdupois is equal to the weight of 27.7274 cu. in. of 
distilled water at 62° (Fah.); or 27.7015 cu. in. at 39°.83 (Fah.), the 
barometer at 380 in. For ordinary purposes, 1 cubic foot of water 
can be taken 625 1b., or 1000 oz. avoirdupois. 

4, The terms gross and net are used in this weight. Gross weight 
is the weight of the goods, together with the box, cask, or whatever 
contains them. Net weight is the weight of the goods alone. 


REeEMARK.—The word avoirdupois is from the French avoirs, du, 
pois, signifying goods of weight. The lb. avoirdupois differs from the 
lb. Troy or apothecaries,’ the former being 7000 gr., the latter, each 
5760 gr. The oz. avoirdupois also differs from the oz. Troy or 
apothecaries.’ ' 


COMPARISON OF WEIGHTS. 


Art. 188. Since 1 lb. av. = 7000 er. Troy, 1 oz. ay. 
== J. Gt a Th. avs = 16 of 7000 gr. Troy = 4371 er. 
Troy; and 1 dr. av. = Jy Of an.o%, av...) of 4372 gr. 
Troy = 2741 er. Troy; and in a seinen way 1 oz. Troy 


Review.—185. Repeat the table of diamond weight. What is RE of 
acarat? 186 at is apothecaries’ weight? Repeat, the table. What 
denomination entiéal i in Troy and apothecaries’ weight? 187. What 
is avoirdupois epeat the table. What is said of the qr., cwt® 
and tun, in Great Britain and the U. Ss. ‘cus m-houses? What elsewere? 
What is said of the lb. pags Ab What is g1 ross weight? Net weight? 


SE in ho P= ohn 2 ee oJ ea” aac te eaerir > Oe 
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and apothecaries’ = 480 gr. Troy; and 1 dr. apothecaries’ 
= 60 er. Troy. Henee, 

1 Ib. avoirdupois...........00. = 7000 gr. Troy or apoth. 
L SMO eet ea teks Gentes == 4374 do...do.......d0. 
Lite is eiea te key ace SE Tet Oda (OOo bass 4 do. 
Llae roy: Or apotls.cct,..., = 5760 GOOG, 05s 'p0 do 
1S! ag: CRBs Ouaasettenens = 480. do...do......:.d0. 
1 dr. apothecaries’s .;........ Eee UG 0. les oss do. 


This table serves to convert denominations of one kind of weight 
into those of another. 


WINE OR LIQUID MEASURE 


Art. 189. Is used for measuring all liquids, except 
ale, beer, and milk. 


gels fai). 2 ices ces make 1 pint, (pt.) 
ok 12 a eee eee ROE EST Oe 1 quart, (qt.) 
tel vet eee... ens 1 gallon, (gal.) = 231 cu. in. 


Norxs.—l. 814 gal. 1 barrel (bbl.); 68 gal. = 1 hogshead 
(hhd.); 42 gal. 1 tierce; 84 gal. 1 puncheon; 126 gal. 1 pipe 
or butt; 2 pipes—1tun. These are generally mentioned as mea- 
sures, but are only vessels, and are’gauged and sold by the gallon, 
not being of uniform capacity. When the contents of cisterns, 
wells, &c., are expressed in bhd. or bbl., they have the values given 
above. 

2. In England, 1 anker = 10 gal.; 1 runlet = 18 gal. 


Art. 190. The standard unit of liquid measure in the 
YJ. S. is the wine gallon, formerly used in Great Britain, 
containing 2381 cu. in., and which contains a weight of 
beara. 1754 er., = — nearly 84 lb. av., of distilled wider ati te. 
39°.835 Fahrenheit, the barometer at. 80 inches. ree 

A pint of water is generally considered 1 pound. 


ALE AND BEER MEASURE . 
Art. 191. Is used in measuring ale, beer, and milk, 
though milk is frequently sold by wine measure. 


2 pints (pt.) make | quart, (qt.) 
aS A 1 gallon, (gal. aes == 282 cuvin. 


Revirw.—187. What does avoirdupois Mean? ii fee the lb. avoir- 
dupois differ from the lb. Trey and apothecaries? 188. Repeat the table 
for comparison of weights. 189. What i is wine measure? 


ap _ 
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Nores.—1l. 1 bbl. = 36 gal.; 1 hhd.=54 gal. These are men- 
tioned as measures, but are only vessels, and are gauged and sold 
by the gallon, not being of uniform capacity. 

2. In England, 1 firkin = 9 gal.; 1 kilderkin = 2 firkins; 1 
bbl. = 2 kilderkins. 


ReMARK.—The beer gallon contains 282 cu.in., or 10.179933 lb. ay. 
of distilled water at 39°.83 Fahrenheit, the barometer at 30 inches. 


DRY MEASURE 


Art. 192. Is used for measuring grain, fruit, vegeta- 
bles, coal, salt, &c. 


2 pints (pt.) make 1 quart, (qt.) 
hey eee, SAOE I 1 peck, (pk.) 
Epi sh tev en ctstecc ease 1 bushel, (bu.) = 2150.42 cu. in. 


Norters.—l. 4 qt. or i a peck 1 dry gal. = 268.8 cu. in. nearly. 

2. 1 qr. = 8 bu. = 480 lb., used in England in measuring wheat. 
36 bu., and in some places 32 bu. make 1 chaldron, used in some 
of the United States, and formerly in Great Britain, in measuring 
coal; but now coal is bought and sold by weight in England, and 
in many parts of this country. 

3. Grain is often bought and sold by weight. In England, and 
in many of the United States, 60 lb. of wheat, 48 lb. of barley, 
56 lb. of rye or corn, and 32 lb. of oats, are each declared to make 
a bushel. . 


Art. 193. The unit of our dry measure is the Win- 
chester bushel, formerly used in England, and so called 
from the town where the standard was kept. It is 8 in. 
deep, and 18% in. diameter, and contains 2150.42 cu. in., 
or 77.627413 Ib. av. of distilled water at 39° .83 Fah- 
renheit, the barometer at 30 inches. 


The New York bushel is equal to the imperial bushel of Great 
Britain, and therefore contains 2218.192 cu. in. 


COMPARISON OF MEASURES. 


Art. 194. The wine gallon contains 251 cu. in.; the 
beer gallon 282 cu. in.; and the dry gallon 268.8 cu. in. 

RevIEwW.—189. What is said of the bbl. and hhd.? 190. What is our 
standard of liquid measure? What does it contain? 191. What is beer 
measure? Repeat the table. What does the beer gallon contain? 192. What 
is dry measure? Repeat the table. How much isa qr. of wheat? How 
is grain measured? 193. What is the unit of dry measure? What does 
it contain? What is the New York bushel? 
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These were superseded in Great Britain, in 1826, by 
the imperial gallon, both of dry and liquid measure, 
which contains 277.274 cu. in., or 10 lb. av. of distilled 
water at 62° Fahrenheit, the barometer at 30 inches. 
At the same time the dry or Winchester bushel was re- 
placed by the imperial bushel of 8 imperial gallons, con- 
taining 2218.192 cu. in. 


oO 

1 wine gallon of United States = 2381 cubic inches. 
Pi peer wallon ese. 2h pret ie ct eo eceees ys 5 do. 
ltdrypallon: 2a ==268:8 -hoda. 

1 imperial gallon of G. Britain 


for dry and liquid measure = 277.274 do. 
L- dry bushel of (U a5. cevcipeteaxs = 2150.42 do. 
1 imperial bushel of G. Britain = 2218.192 do. 


This table is useful in converting denominations of one measure 
to those of another. 


APOTHECARIES’ FLUID MEASURE 


Art. 195. Is used for measuring all liquids that enter 
into the composition of medical prescriptions. 


HOsminims (1) ,,.....0+5 05° make 1 fluid drachm, (f9% ). 
sR ie. Eh gies eae oes 1 fluid ounce, (f3). 
ANA UM ote cee sae pate sees me neat ere 1 pint, (0) 

Ce os copia wnans pense 2 eheet ar apntees 1 gallon, (Cong.) 


Norres.—1l. Cong. is an abbreviation for congiarium, the Latin for 
gallon; 0. is the initial of oetans, the Latin for one-eighth, the pint 
being one-eighth of a gallon. + . 

2. For ordinary purposes, 1 tea-cup = 2 wine-glasses = 8 table- 
spoons = 32 tea-spoons = 4 f 3. 


ArT. 196. TIME. 

GO seconds (SeC.).....ceseeses make 1 minute, (min.) 

MORE MIE wins. 1 cascedansAcetaisebesstates 1 hour, ( hr.) 

16s Oy geen by ed tess Ae ROR Sr POE 1 day, ( da.) 

OME ee nis. cota cd deNecttealeerneite 1 week, ( wk.) 
WEMPUNE Mi stostsinla ca pSadede es aed ie es «de ne 1 month, (mon.) 

12 Gee AT MON. 5661 Heke cvs eee es 1 year, (yr = 
SLA ag: OR ek oe erie. Sate 1 common year. | 
RR RAE SMR LOC? cei va cae lcin aos santigs coke 1 leap year. : 
NS VIC ale asins ote denaes ature deem 1 century, (cen. 


Nore.—1 Solar year==3865 da. 5 hr. 48 min. 48 sec. = 365 
nearly. 
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The denomination from which the preceding table is 
constructed, is the day, which is the interval of time be- 
tween one mean noon and the next. 


The apparent noon is the moment when the sun comes to the 
meridian of any place, and appears exactly half-way between rising 


and setting. Owing to the unequal motion of the earth around the’ 


sun, and the oblique position of its axis to its orbit, the interval 
between any apparent noon and the next is not uniform. 

The average, however, is taken of all these intervals that occur in 
a year, and this average interval is called the mean solar day, 
which is divided as above. 


A year is the time during which the earth makes a com- 
plete circuit about the sun, and reaches again a given point 
in its orbit; it contains 365 da. 5 hr. 48 min. 48 sec., or 
nearly 365% days. 


The ancients were unable to find accurately the number of days 
ina year. They had 10, afterward 12 calendar months, correspond- 
ing to the revolutions of the moon around the earth. In the time 
of Julius Cxsar the year contained 865} days; instead of taking 
account of the 4 of a day every year, the common or civil year was 
reckoned 865 days, and every 4th year a day was inserted, (called 
the intercalary day,) making the year then have 366 days. The extra 
day was introduced by repeating the 24th of February, which with 
the Romans was called the sixth day before the kalends of March. The 
years containing this day twice, were on this account called bissezx- 
tile, which means having two sixths. By us they are generally called 
leap years. 

But 865} days, = 365 days and 6 hours, is a little longer than the 
true year, which is 365 days 5 hours 48 minutes 48 seconds. The 
difference, 11 minutes 12 seconds, though small, produced, in a long 
course of years, a sensible error, which was corrected by Gregory 
XIII., who, in 1582, suppressed the 10 days that had been gained, by 
decrecing that the 5th of October should be the 15th. 


To prevent difficulty in future, it has been decided to 
adopt the following rule. 


ReviEw.--194. Repeat the table for comparison of measures. 195. What 
is apothecaries’ fluid measure? Repeat the table. 196. Repeat the table 
of time. What is the unit of this table? What is a mean solar day? 
A year? What did the months correspond to? What was the Julian cal- 
endar? How many days were taken for a year in it? What is the true 
length of the solar year? . What error was committed in the Julian calen- 
dar? When and by whom was it corrected? What is a leap year? 


: 


igh 
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RULE FOR LEAP YEARS. 


Every year that is divisible by 4 is a leap year, unless it 
ends with a double cipher; in which case it must be divisible by 
400 to be a leap year. : 


Thus, 1832, 1648, 1600 and 2000 are leap years; but 
1857, 1700, 1800, 1918, are not. 


The Gregorian calendar was adopted in England in 1752. The 
error then being 11 days, Parliament declared the 3d of September 
to be the 14th, and at the same time made the year begin January 
Ist, instead of March 25th. Russia, and all other countries of the 
Greek Church, still use the Julian calendar; consequently their 
dates (Old Style) are now 12 days later than ours, (New Style). 
The error in the Gregorian calendar is small, amounting to a day 
in 3600 years. 


Art. 197. The names of the months in their order, 
are January, February, March, April, May, June, July, 
August, September, October, November, December. 

The year formerly began with March instead of Janu- 
ary; consequently, September, October, November and 
December were the 7th, 8th, 9th, and 10th months, as 
their names indicate; being derived from the Latin nu- 
merals Septem (7), Octo (8), Novem (9), Decem (10). 


Art. 198. MISCELLANECUS TABLE, 


12 thomowt?. AU Ae eA TARGA. ..07. cesbieares 1 dozen. 
PS dowerh or a4 4: times, 4 lca tae ade veers ttbons 1 gross. 
Lovornsasons 44. doze ris dic, itstsikeos reverses 1 great gross. 
AUP BIRT Megs 8A ah sO Wo bdaw 4 cacuaaglabes> co Wea aon. craanmeaty 1 score. 
DOAID. A PIM TIA phe ds Pa ealaeles s..-1 firkin of butter. 
SOTA Sate I So nee PPR A Sek Ph ORES 4A 1 quintal of fish. 
heheh tes eke cer Aten naan Senter teen en ehmros atokane 1 bbl. of flour. 
cis A A |code ioe: aie Oe ee pelea pees 1 bbl. of pork. 
OE ee es gh eatin on Macon ewan so bdeb say peanatinne tan Mima iagtiies 1 stone. 
SiMe CU iuihe fin Mei baila etu nn ante 1 pig of iron or lead. 
PES ES a heia toapeslan nigh endaasnn yg teen kink sign’ das vnkie<: ANE ae 1 fother. 


Arr. 199. The words folio, quarto, octavo, &c., used 


a ‘ 
uM SS ae 


Review.—-196. What is the rule for leap years in the Gregorian 
calendar? Where does the Julian calendar still prevail? What is the 
error in the Gregorian calendar? 197. Name the months in their order? 
What is the origin of the names, September, October, &c.? 


. 
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in speaking of books, show how many leaves maxe a 


sheet of paper. 


A sheet folded into 2 leaves forms a folio. shoving ides seaeneae size. 
LR ees oe Ah. NOs Bisneditetg cate quarto or 4t0......... do. 
Digi tetos oo deve aks en! ee cece oe octavo or 8Y0.......+. do. 
gH ay a ae 8 12...do...............duodectmo or 12mo. do. 
HD gans «Se Viankenhe LO dyn LSMG 2s i0sb sos. sche do. 
DG sours fostatet hess 36...do... SOMOA een teenie do 

Also, 

24..sheets,.of., paper makes. .scivsyonsrecadediietesedevet 1 quire. 

20 [QOITBS daas ie evind fat Bays dea beledsen zh sew yaeahee Sepeamt gee 1 ream. 

ARCATA S. Yan cri otha 05 5 Seaias aes SV toe REE oa 1 bundle. 
BURGESS ehakcutn deat oeaws cneat Betas Waatonk ae une 1. bale. 


CIRCULAR OR ANGULAR MEASURE 


Art. 200. Is used for latitude and longitude, and for 
expressing the distances between any two points on the 


surface of the globe, or in the heavens. 


60 seconds (’”) make 1 minute, (7) 


OO cuit ntc: se ss0 fannie te oe 1 degree, (°) 
SPU teoe esterase net 1 sign, (s.) 
OG0" or 28 a8 7. Gee . 1 circumference, (c.) 


Nore.—90°= 1 quadrant or quarter ef a circumference, 


180° = 


1 semi-circumference. The degree being si of a circumference ig 
of different lengths in different circumferences; thus, the equator 
being larger than the polar circles, a degree of the former is larger 


_than a degree of the latter. 


COMPARISON OF TIME AND LONGITUDE. 


~ Art. 201. The difference of longitude of two places is 
the distance in degrees, minutes, and seconds, that one of 
them is further neat or west of the catiahed meridian 


than the other. 


The sun appears to go entirely round the earth, (860°), 
from east to west, in 4 hours, crossing in succession the 


meridians of all places on its surface. 


REVIE w.—200. What is circular or angular measure? Repeat the 
table. 201. What is the difference of longitude of two places? At what 


rate per hour does the sun appear to travel around the earth? 
rate per minute? What per second? 


At what 


~~, i, ae 
ark, 
- 
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A place further east than another will have the sun on 
its meridian sooner, and, therefore, its time will be later 
at the rate of 1 hour for every 15° of longitude; or, (by 
taking ;!, of each of these quantities), at the rate of 1 
minute for every 15’ of longitude; or (by taking J, of 
these), at the rate of 1 second for every 15” of longitude. 
Hence, 


P*hourvof Gmne... 5,2 ate eee. nc eate ee = 15° of longitude. 
Ll shine doe va Beaienicwees ml 5 do. 
Ll * second Wado. 2 Ne ae! 1574 do. 


Notre.—ecollect that if one place has greater east or less west lon- 
gitude than another, tts time must be later; and conversely, if one place 
has later time than another, it must have greater east or less west longitude. 


MONEY TABLES. 
FEDERAL OR UNITED STATES MONEY 
Arr, 202. Is the currency of the United States. 


10° mils (im.)... 5.0. (scents. os ..e.make 1 cent, (ct.) 

DL OGE SS aiceae daetho nosed 6 Gangags <cpuastce, 25 1 dime, (d.) 

Urs ER get pA ee Ca ere 1 dollar, ($). 
ARTES 5,7, Si cpodenecill ie eee AN ee RAE 1 eagle. 


Nore.—tThe cent and mill, which are 5}5 and ;o/pp of a dollar, 
derive their names from the Latin centuwm and mille, meaning a hun- 
dred, and a thousand; the dime which is ;'9 of a dollar, is from the 
French word disme, meaning ten. 


Art. 203. The Federal currency was authorized by act 
of Congress, August 8th, 1786. It has great simplicity, 
being on the decimal basis, and subject to the law that 
one of any denomination is equal to 10 of the next lower ; 
therefore, the same Notation, Numeration, and general 
order of operation, can be used for Federal money as for 
simple numbers. 


Any sum of Federal money of several denominations can be ex- 
pressed as one denomination, by writing those of that denomination 
in units’ place, those of higher denominations in places of whole 
numbers, and those of lower denominations in decimal places; thus, — 


Review.—201. Why will a place that is east of another have later 
time? What is the table for comparing time and longitude? How do we 
know from the longitudes of two places, which has later time? 202. What 
is Federal or U.S. money? Repeat the table. 


- 
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9 eagles $7 2 dimes 4 ct. and 5m. can be written 9.7245 eagles, 
or $97.245, or 972.45 dimes, or 9724.5 ct. or 97245m. It is cus- 
tomary to consider the dollar as the unit, and express all sums of - 
U.S. money in that denomination and its decimal divisions. 


In reading U. 8. money, name ihe dollars and all higher 
denominations together as dollars, the dimes and cents as 
cents, and the next figure, if there ts one, as mills; 

Or, name the whole numbers as dollars, and the rest as 
a decimal of a dollar. 


Thus, $9.124 is read 9 dollars 12 ct. 4 mills, or 9 dollars 124 thou- 
sandths of a dollar; $175.06238 is read 175 dollars 6 ct. 2 mills, 
and a remainder, or, 175 dollars, 6238 hundred-thousandths of a 
dollar. 


Art. 204. The national coins of the United States are 
of gold, silver, and copper. The gold coins are the double- 
eagle, eagle, half-eagle, quarter-eagle, and one dollar piece. 
A 3 dollar piece has also been authorized. 


The silver coins are the dollar, half-dollar, quarter-dollar, 
dime, half-dime, and 3 cent piece. 

The copper coins are the cent and half-cent; the latter 
is now obsolete. 


The mill never has been a coin; it is only a convenient name for 
the tenth of a cent, or thousandth of a dollar. 


Pure gold and silver being too soft for coins, are mixed 
with baser metal, called alloy. By act of Congress, in 
1837, our standard gold and silver is 79 pure and 75 alloy, 
(by weight). 

The alloy in the silver coins is pure copper; in the gold 
coins it is copper and silver, the latter not to exceed the 
former in weight. 


The 3 cent piece is not standard silver, being one-fourth copper. 
It weighs 125g grains. The cent weighs 168 gr. 


oe —202. Why is the cent so called? The mill? “The Aisne 7 
203. How do the denominations of Federal money resemble those of simple 
numbers? How can sums of Federal money be read, written, added, sub- 
tracted, &e.? In writing any sum of Federal money, what single denomi- 
nation is generally used? In reading any sum of Federal money, which 
denominations only are mentioned? What single denomination may be 
employed? 204. Which coins are of gold? Which of silver? Which of 
copper? What is the mill? What are standard gold and silver? What 
is the alloy for gold? What for silver? 


Sulit Sa aie or ia ia a 
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The “aie weighs 258 gr. The half-dollar since April Ist, 1853, 
weighs 192 gr. 

The half dollar coined before April Ist, 1853, weighs 2064 gr.; ; iat 
contains more silver than the one now coiued, and is worth 532 ?a's) 
instead of 50 cents. 


4 

Art. 205. The fineness of manufactured gold is esti- 

mated in carats, an Arabic or Abyssinian word, signifying 

a small weight. In determining the purity of gold by 

analysis, a portion of it is taken, and, without reference to 

its actual weight, is called the assay pound, which is thus 
divided : | 


A QMATETS (OT. ).<\ccseeses senses make | assay grain, (gr.) 
i a, SOE buco et reece 1 carat, (car.) 
A eee eee eT si es 1 assay pound 


Norrs.—]. Each carat is 24 | of the mass used; if it is 18 carats 
ge it is 18 pure gold, and 3% alloy; if it is 22 carats gold, it 

s $2 pure gold, and 3 alloy; if it is 24 carats gold, it is entirely 
free from -alloy. 

2. The quarters are written as fourths of a carat grain; thus, 
19 car, 32 gr. 


ENGLISH OR STERLING MONEY 
ArT. 206. Is the currency of Great Britain. 


4 farthings (qr.) make 1 penny, (d.) 
fe i eo) a i a a 1 shilling, (s.) 
20 ‘shillings. -.Js-..-06+ . 1 pound, (£) = $4.84* 


Nores.—1. The Guinea, (gold), == 21s.; crown, (silver), = 5s.; 
half-crown == 2s. 6d.; noble = 6s. 8d.; angel = 10s.; mark = 
18s. 4d.; pistole = 16s.10d.; moidore= 27s.; 1 sovereign = 20s., 
(gold) = $4.84, *by act of Congress, 1842. 

2. The farthing is not a coin, but stands for a quarter of a 
penny; thus, 52d.=5 pence 3 farthings. When the penny was 
of silver, it was usual to mark it with a cross so deep that it could 
be oapliy broken into halves and quarters, called hee “pennies and 
fourthings, finally, farthings. 


Kevirw.— 204. What is the weight of the eagle? The present half- 
dollar? What was the weight of the half dollar before 1853? How much 


is it now worth? 205. How is the fineness of manufactured gold esti- 


mated? Repeat the table. 206. What is sterling money? Repeat the 
table. How are farthings written? Which denominations are not coins? 


_ What is the origin of the name farthing ? 
13 ‘ 
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3. The pound (£) is not a coin, but stands for 20s.; it is repre- 
sented by the sovereign, or the bank note of £1. The pound is so 
called, because its equivalent, 240d. or 20s., formerly contained a 
pound weight of silver, the pound then being smaller than at 
present. A pound of standard silver is now coined into 66s. 


RemMARKsS.—1l. The symbols, £., s.,d., q., are the initials of the 
Latin words libra, solidarius, denarius, gquadrans; signifying, respect- 
ively, pound, shilling, penny, and quarter. 

2. The sovereign, the standard gold coin, weighs 123.274 gr., 
and: is 22 carats fine. The shilling, the standard silver coin, is ?/ 
pure silver, and ;°5 copper, and weighs 87.27 gr. Pence and half- 
pence are made only of copper now, and each penny weighs 240 
gr. = 402. Troy. 


OF STATE CURRENCIES. 


ArT. 207. Before our present currency was established, 
our accounts were kept in pounds, shillings, and pence. 

In many States, the denominations shillings and pence 
are still retained, but not with the same values. 


In New Hampshire, Massachusetts, Rhode Island, Connecticut, 
Virginia, Kentucky, and Tennessee, 
12d.= 1 shilling = 162 cents. 
6s. =$1 = 100 cents. 


In New York, North Carolina, and Ohio, * 
12d.= 1 shilling = 124 cents. 
8s. =$1 = 100 cents. 


In New Jersey, Pennsylvania, Delaware, and Maryland, 


12d.= 1 shilling = 133 cents. 
7s. 6d. or 90d. = $1 = 100 cents. 


In South Carolina and Georgia, 


12d.=— 1 shilling = 212 cents. 


» 4s. 8d. or 56d. = $1 = 100 cents. 


In Canada and Nova Scotia, 


12d.= 1 shilling = 20 cents. 
5s. = $1 = 100 cents. 


Review.—206. What is the origin of the name pound? Into how 
many shillings is a pound of silver now coined? 207. What is the New 
England State currency? New York? Pennsylvania? Georaas Canada? 
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FRENCH WEIGHTS AND MEASURES. 


Art. 208. The present system of weights and measures 
in France, adopted in 1795, is on the deena! basis. 
After the unit of any measure has been dctérm 
named, the higher denominations are made by prefixing 


the Greek numerals, deca (10), hecto (100), kilo (1000), 
myria (10000) to the name of the unit; the lower de- 
nominations are formed by prefixing the Latin numerals 
deci (70), centi (7$0), milli (qo00). 


FRENCH LONG MEASURE, 


Arr. 209. The unit of long measure in France is the 
métre, which is the ten-millionth part of the quadrant, ex- 
tending through Paris from the equator to the pole. 


Pietra cle om FORA = 39.371 Piss ipe 


Norer.—l decaméetre 10 métres; 1 hectométre = 100 metres; 
1 kilométre = 1000 métres; 1 myriamétre = 10000 metres; 1 
decimétre = ;'5 métre; 1 centimétre=;$) métre; 1 millimétre 
= 000 metre. . 
FRENCH SURFACE MEASURE. 
Art. 210. The unit of surface in France is the are, 
which is a square decamétre. 


Lare . @ ... . .=119.6046 UV. 8. sq): yd: 


Norre.—1 decare =10 ares; 1 hectare = 100 ares; 1 centiare 
o = sin are. 
FRENCH SOLID MEASURE. 


Art. 211. The unit of solidity in France is the séérg, 
which is a cubic métre. 


aeetiree Goosen.) 2s oS ee 851 81741.02 Se cae fi 


Norxz.—1 decastére = 10 stéres. 1 decistéve = 5/5 stére. 


FRENCH WEIGHTS. 


Art. 212. The unit of weight in France is the gramme, 
which is the weight of a cubic centimétre of distilled water 
at the temperature of melting ice. 


a RAS 2 TS ene rer Ae — 15.484 i heigeme 


~Note.—1 decagramme = 10 grammes; 1 hectogramme == 100 
grammes; 1 kilogramme == 1000 grammes — 24 lb. av. nearly; 
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1 myriagramme = 10000 grammes. 1 decigramme = = 70 gramme; 
“1 centigramme = +} gramme; 1 milligramme = 55'95 gee id 
1 quintal = 220.55 lb. av.; | 1 millier or bar = 2205.5 lb. a 


FRENCH DRY AND LIQUID MEASURE. 
Arr. 213. The unit of capacity in France is the litre, 
which is a cubic decimétre. 
1 litre . . . . =2.1185 pt. wine measure, U. 8. 


Norre.—1 decalitre = 10 litres; 1 hectolitre —100 litres; 1 
kilolitre = 1000 litres; 1 a nk == 10000 litres. 1 decilitre = 
z'p litre; 1 centilitre = ;}9 litre; 1 millilitre = ;))pq litre. 


Art. 214. Some of the old weights and measures are 
used; as, 1 livre = la kilogramme ; 1 marc =a nese 


1 once = 4 marc; 1 gros = § once; 1 grain = 7, 
gros: 1 ee Se = 2 métres ; 1 pied or foot = / métre; 
1 inch = ,4, pied or foot ; 1 aune = 13 métres; 1 bois- 


seau or bushel = 123 litres ; 1 litron = 1.074 Paris 
pints. When these are employed, the word wswel is an- 
nexed to them, signifying customary. 


FRENCH MONEY. 


Arr. 215. The unit of money is the france, which is 70 
pure silver, and 7p alloy, like our silver cojns. 


ONG es yo a ee oh Oe eae 


Norr.—l decime = ;), franc; 1centime = 5} franc. 
The livre tournois, the former unit of French money, = 185 cents. 


FRENCH CIRCULAR OR ANGULAR MEASURE 


ArT. 216. Is the same as that of the United States 
and other countries. 


FOREIGN WEIGHTS AND MEASURES. 


ART. 217. The pounds here mentioned are lb. avoir- 
dupois, when not otherwise specified. 


Alexandria, Egypt.—1 pik = 26.8 in.; 1 rhebebe = 4.364 bu. ; 
1 quillot or kisloz = 4.729 bu.; 1 rottolo forforo = .9347 Ib. 
ay.; 1 rottolo zaidino = 1.335 lb. av.; 1 rottolo zaro = 2.07 
Ib. av.; 1 rottolo mina = 1.67 lb. av.; 1 quintal or cantaro 
== 100 rottoli. 


f 
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Amsterdam, Holland.—French system adopted in 1820. Old 
measures as follows: 1 lb. =1.08923 Ib.; 1 last = 85.25 bu.; 
1 aam = 41 wine gal.; 1 stoop = 5g pints; 1 anker = 10} 
gal.; 1 foot = 114 in.; 1 ell = 27;'5 in. 

Antwerp, Belgiwm.—French system adopted in 1816. Old mea- 
sures as follows: 1 1b. = 1.033 Ib. av.; 1 schippound = 3 
quintals = 310 Ib. av.; 1 aam = 363 w. gal.; 1 viertel = 
2.125 bu.; 1 stoop = 5.84 pt. 

Barcelona, North of Spain.—1 Vb. = .88215 Ib. av.; 1 cana = 
58514 yd.; 1 quartera = 1.88288 bu.; 1 carga = 32.7 w. gal. 

Bombay, East Indies—1 maund = 28 lb. av.; 1 candy = 560 
lb. av.; 1 tola=179 Troy gr.; 1 tank for pearls = 72 gr.; 
1 guz = 27 in.;_ 1 hath =18in.; 1 tursoo = 1} in. 

Bremen.—1 lb. = 1.098 lb. av.; 1 last == 80.7 bu.; 1 aam or 4 
ankers = 37? w. gal.; 1 foot = 11.38 in.; 1 ell = .632 yd. 

Batavia, East Indies.—1 pecul = 136 lb. av.; 1 catty = 1.36 
Ib. av. 

Bencoolen, East Indies.—1 bahar = 560 lb. av. 

Bahia and Rio de Janeiro, Brazil.—1 alquiére of grain = 1 bu., 
U.S.; 1 frasco'= 4.5 pt. 

Cadiz, South of Spain.—1 lb. = 1.015 lb. av.; 1 vara = .9275 
yd.; 1 arroba of wine = 4} w. gal.;- 1 arroba of oil = 33 w. 
gal.; 1moyo = 68 w. gal.; 1 botta = 1273 w. gal. 

Calcutta and Bengal Factory, East Indies —1 maund = 74 lb. 
AVi5 ab bazadillmaund = 82: lb.; 1 tolan = 224.588 T. er; 
1 pallie = 9.08 lb. av.; 1 chittack = 45 sq. ft.; 1 biggah = 
14440 sq. ft.; 1 guz—=lyd.; 1 coss = 15% miles. 

Canton, China.—1 tael=14 02.; 1 catty =1} Ib. av.; 1 pecul 
= .1334 Ib. <av.¢.° 1 covid<or. wobre =-14.625. in.;, Llp = 
18974 ft. 

Constantinople, Turkey.—1 quintal or cantaro = 124.457 Ib. av. ; 
1 quintal of cotton = 127.2 lb. av.; 1 pik of silk = 27.9 in.; 
1 pik of cotton = 27 in.; 1 kisloz =.741 bu.; 1 alma of oil 
fesmons 13 gal. 

Copenhagen, Denmark.—1 lb. = 1.1025 lb. av.; 1 anker = 10 w. 
gal.; 1 pot = 1.02 qt.; 1 last = 380 bu.; 1 Rhineland foot 
= 121 in.; 1 Danish ell = 2.06 ft. 

Dantzic, Hast Prussia.—1 lb. = 1.033 Ib. av.; 1 last = 620.4 w. 
gal.; lahm of wine = 393 w. gal.; 1 scheffel = 1.552 bu.; 
1 Dantzic foot = 11.3 in.; 1 Rhineland or Prussian foot = 
12.356 in.; 1 Prussian ell = 26.256 in.; 1 last of corn = 91 
bu.; 1 last of wheat, rye = 87 bu.; 1 Pru. mile = 4.8 miles. 


A 
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Genoa, Sardinia.— 1 |b. peso sottile, = .6989 Ib. av.; 1 1b., peso 
grosso, == .76875 lb, av.; 1 mina = 383 bu; 1 Srecearalvaes 


394 w. gal; 1 barilla of oil == 17_w.’ gal.;... kt palmo: == 97725 
in.; 1 canna = 9, 12 or 10 palmi, as it is used by manufac- 
turers, merchants, or custom-house officers. 

_ Hamburgh.—1 1b. = 1.068 Ib. av.; 1 ahm = 88 w. walieud 
fuder = 2293 gal.; 1 steckan of oil = 5} gal.;’ 1 last = 89.6 
ba.:. 1 foot.—11.289.in.; 1 Brabant ell = 27.585.in. 

Havana, Cuba.—1 arroba of wine or spirits = 4,1 w. gal.; 1 
fanega = 3 bu., nearly; 1 arroba of weight or 25 lb. = 25.4375 
Ib. av.; 1 vara = 2% ft. 

Konigsberg.—Same as Dantzic. 

La Guayra, Venezuela.—Same as Spain. 

Leghorn, Tuscany.—1 lb. = .74864 Ib. av., generally reckoned, = 
17 lb. av.;'.1 sacco of corn = 2.0739 bu.; 1 .barile = 12 w. 
gal.; 1 braccio = 22.98 or 23 in.; ‘1 canna = 92 in. 

Lima, Peru.—Same as Spain. 

Lisbon, Portugal.—1 |b. or arratel = 1.10119 Ib. av.; 1 moyo = 
23.03 bu.; 1 almude = 4.37 w. gal.; 1 tonelada = 227} w. 
gal.; 1 pipe of Lisbon = 140 w. gal.; 1 pipe of port = 168 w. 
gal.; 1 pe or foot = 12.944 in.; 1 vara = 43.2 in; 1 Al- 
mude of Oporto = 63 w. gal. 

Madras, Hast Indies.—1 maund = 25 lb.; 1 pate = 500 lb.; 
1 garce = 137 bu.; 1 Company. maud = 24§ Ib.;_ 1 varahun 
= 523 ers 1 visay = 3 lb. 3dr; 1 baruai 4823 lb.; 1 
gursay = 96454 lb. 

Montevideo, Buenos Ayres.—Same as Spain. 

Muscat, Arabia.—1 maund or 24 cuchas = 8? Ib. av. 

Naples, Naples.—1 cantaro grosso = 1965 lb. av.; 1 cantaro 
piceolo = 106 lb.; 1 tomolo = 1.45 bu.; 1 carro = 264 w. 
gal.; 1 pipe wine or ludy = 132 w. gal.; 1 salma = 423 
w. gal.; Llcanna = 6ft.1llin.; 1 palmo = 10.375 in. 

Odessa, Russia.—Same as St. Petersburg. 

Palermo, Sicily—1 oncie = +4 0z.; 1 salma grossa = 9.48 bu.; 
. 1 salma generale =7.62 bu.; 1 barile=92 w. gal.; 1 caffiso 
of oil = 43 w. gal.; lcanna=3} yd.; 1 palma =1! ft. 
Port-au-Prince, Hayti.—Measures same as France—weights same 

as England, but 8 per cent. heavier. 

Porto-Rico.—Same as Havana. 

Rangoon, East Indies.—1 kyat or tical =.584 lb. av.; 1 Paiktha or 
vis = 3.65 lb. av.; 1 ten or basket = 58.4 lb. av., generally 
reckoned 4 cwt. 
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Riga, Russia.—1 1b. =19217 1b. av.; 1 loof = 1.9375 bu.;. 1 
anker = 103 w.’ gal. ; “1 foot = 10.79 in., U. S. 

Rotterdam, Holland.—1 last = 10.642 bu.; 1 ahm = 40 w. gal., 
nearly; 1 stoop =.6775 w. gal. ; 1. foot = 1:02° ft., U. §, 
The rest like Amsterdam. 

Stngapore, East Indies.—1 maund of rice = 82.125 lb. av.; 1 
bungkal of gold-dust = 832 gr. The rest same as Canton. 

Smyrna, Turkey.—Same as Constantinople. 1 rottolo = 1.2748 
lb. av.; loke = 2 Ib. 13 oz. 5 dr.; 1 tepper of silk = 43 Ib., 
av.; 1 chequee of opium = 12 Ib. av.;_ 1 chequee of goats’ 
wool = 53 lb.;. 1 kellow = 1.456 bu:; 1 pic = 27 in., U. S.. 

Stockholm, Sweden.—1 lb. or pund = .93875 Jb. av.; 1 lb. of 
iron = 2 lb. av.; 1 tun=4} bu.; 1 ahm =41,% w. gal. ; 
1 pipe = 1245 w. gal.; 1 foot = 11.684 in, U.S; Ikannor 
= '.692 w. gal... 

St. Petersburg, Russia.—1 Ib. = .9026 lb. av.; 1-pood = 36.1041 
lb. generally reckoned 36 lb. av.; 1 wedro = 3.14 w. gal.; 1 
chetwert = 5.952 bu.; 1 sashen=7 ft.; 1 arsheen = 28 
in. <1, foot = 1.145 ft, U. S.; 1 verst or mile = 5.3 fur. 

Trebisond, Turkey.—Same as ieee day 

Trieste, Austria.—l Ib. = 1.236 lbav.; 1 staro = 2.34 bus ol 
Vienna metzen = 1.723 bu.; 1 polenier == O01; bu. :,, iveimam 
or eimer = 15 w.-gal.; 1 barile = 1733 w. gal.;. 1 orna of 
oil = 17 w. gal.; 1 ell (for woolen goods) = 2.27 in.; 1 ell 
of silk = 25.2 in. 

Valparaiso, Chili.—Same as Spain. 

Venice, Lombardy.—1 1b., Ben sottile = 66428 Ib... avs elie 
peso grosso = 1.05186 lb. av.; 1 staja = 2.27 bu. ; | anfora 
s=137 we gal; (1 miro= 4,098 w. gal.; 1 priscis of wool 
2+ °26.05n: 

Vera Cruz, Mexieo.—Same as Spain. 


REDUCTION OF COMPOUND NUMBERS. 


Art. 218. Reduction is changing the form of a num- 
ber without altering its value. It has three cases. 


Case I.—To reduce a simple number of any denomi- 
nation to another denomination. 
GENERAL RULE. 


- Multiply the given number by its unit value in the denomina- 
tion required; 
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Or, Divide it by the unit value of th 
in the one given. . 
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e required denomination 


Norte.—~When there are one or more ‘eee between the 


one given and the one required, reduce the given number to ear 


of them in succession, until the required denomination is reached. 


Reduce 18 bushels to pints. 


Sonution.—Since 1 bu.=4 pk., 18 bu. = 18 18 bu. 
times 4 pk. = 72 pk., and since 1 pk. = 8 qt., 72 4 
pk. = 72 times 8 qt. = 576 qt., and since Dqis 49 pk 
2 pti, 576 qt. == 576 times 2 pt. 1152 pt. Or, find - 8 
the unit-value of bushels in pints, thus: 1 bu.= 8 
pk. = 82 qt. 64 pt.; then multiply 18 by 64pt. 576 at. 
which gives 1152 pt. as before. This is called Le- 2 
duction Descending, that is, going from a higher de- 711592 pt 
nomination (bu.) to a lower (pt.) and is performed 
by the Ist part of the rule, that is, by multeplication. 

Reduce 236 inches to yards. 

SonutTron.—Since 12 inches —1 ft. 236 12)236 in. 
inches will be as many feet as 12 in. is con- By 102 f 
tained times in 236in., which is 193 ft. and ee 2 
since 3 ft.=1yd., 192 ft. will be as many yd. 65 yd. 


as 3ft. is contained times in 193 ft. which is 

6% yd. Or, find the unit-value of yards in inches, thus; lyd. = 
3 ft. == 36in.; then divide 286in. by 86in., which gives 69 yd., as 
before. This is called Reduction sd scbeling that is, going Mion a 
lower denomination (in.) to a higher (yd.), and is. generally per- 
formed by the 2d part of the rule, that is, by division. 


Art. 219. Reduction Ascending is similar in principle 
to Reduction Descending, and can be performed by the Ist 
part of the rule. 

Thus, in last example, instead of dividing 236 in. by 36 in. the 
unit value of yards, the 236 may be multiplied by 36 yd., the 
unit-value of inches; for, 236 X 3; yd. = % °° yd. = 63 yd. The 
operation by division is generally more oariventent: 

RemMARK.—Reduction Descending diminishes the size and, there- 
fore, increases the number of units given; while Reduction Ascend- 


Rrview.—218. What is reduction? What is 
Case Ist? The rule? When there are several denominations between 
the one given and the one required, what should be done? Explain ex- 
amples 1 and 2. What is Reduction Descending? How is it generally 
performed? What is Reduction Ascending? How is it generally per- 
formed? 219. How may it be performed? 


How many cases? 
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ing increases the size, and, therefore, diminishes the number of units 
given. This is-further evident from the fact, that the multipliers 
in Reduction Descending are larger thaps 1; but in Reduction As- 
cending smaller than 1. 


Reduce § gal. to gills. 


RemMARK.—The rule also ap- 2 
plies when the number to be re- 
duced is a common or decimal 
fraction. Indicate the operations and then cancel. 


Reduce 57 gr. to 3. 


Sonutron.—Although 
this is Reduction Ascend- 27 ST. Pye a x 79° 2 oe 
ing, use the first part of 4 
the rule, multiplying by the successive unit values, 3/9, } an 


Reduce 9.375 acres to perches. 9.375 A 
4 


87.5900 RB 
4.0 


Qu Col, 
re 
ON 


Ans. 1500.9 =1TSoG0rP. 
Reduce 2000 seconds to hours. Ans. % hr. 


1 bp e079 
eX Ga * 6 60 = 96 = br 


Also, .6428 dr. av. to Ib. av. Ans. .0025109375 |b. 
16).642800 dr. 
16).040175 oz. 
00251093875 lb. 
1. Reduce 2} years to seconds. Ans. 70956000 sec. 
2. 49 hours is what part of a week? Ans. 34 wk. 
3. Bring 1 circumference to seconds. Ans. 1296000”. 
4. 25’ to the decimal of a degree. Ans. 00694 
5 
6 
7 


17.0625 rd. are how many inches? Ans. 33783 
Bring 4; ft. to chains. Ans. ves chain. 
Reduce 192 sq. in. to sq. yd. Ans. #, sq. yd. 


ReviEeEwW.—219. Does the rule apply to fractions? How can the opera- 
tion be shortened? In reducing common or decimal fractions, what rules 
must be borne in mind? Ans, The rules for the multiplication and division 
of common and decimal fractions. 
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8. 63 cu. yd. to cubic inches. Sts. 311040. cu. in. 


A Wises y 
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9, $117.14 to mills. Ans. 117140 mills. 


Suaaestion.—lIn all reductions of U. 8. money, or any system 
formed on the decimal basis, the multiplications or divisions are 


readily performed by moving the point to the right or left, since the | 


multipliers and divisors are 10, 100, 1000, &c., (Arts. 144 and 145). 


10. 
bd 
12. 


Reduce 6.19 cents to dollars. Ans. $.0619 
1600 mills to dollars. Ans. $1.60 
$52 to mills. Ans. 6875 mills. 


Suaaestion.—Change % to a decimal, then move the point. 


13. 


Reduce 12 lb. av. to lb. Troy. Ans. 4475 |b. 


P 1—The 12 
OLUTION e 12 X 7000 et ets. li 1472 


lb. av. are first reduced it 

to gr. by the table in BGO 12 
Art. 194, and the gr. to 12 
Troy lb. by same table. 


14, 
15. 
16. 
17. 
18. 
19. 
20. 

wot: 
22. 
23. 
24. 
25. 
26. 


Reduce 33 beer gal. to wine gal. Ans. 407 w. gal. 


36 yd, to ells Flemish. Ans. 48 KE. FI. 
Zin. to qr. Ans. 1s qr. 
.216 gr. to oz. Troy. Ans. .00045 oz. Tr. 
£.0732 to pence. Ans. 17. 568 7 
2 lb. to tuns. * Ans. ge'o0 T. 
47.3084 sq. mi. to P. Ans. 4844380.16 P. 

459 to hb. Ans. ez tb. 
74 dr. av. to lb. Ans. 3g lb. 
50 U. S. bu. to imp. bu. Ans. 48.47236 nearly. 

1200 inches to chains. Ans. 133 ch 

99 yd. to furlongs. Ans. #5 fur. 
6.8419 C. to cu. in. 


Ans. 1402726.8096 eu. in. 


27. 18 fathoms to miles. Ans. 435 mi. 
28. How many acres in a rectangle DAS rd. long by 
16.02 rd. wide? - Ans. 3. 4530625 acres. 


2 Q. 


How many cubic yd. in a box 6} ft. long by 25 


ft. wide and 3 ft. high? Ans. 133 eu. yd. 


REVIEW. 219, How can reductions i in U.S. money be texformed ? 
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30. How many serene in a rectangular field 18.22 
chains long by 4.76 ch. wide? Ans. 1887.6352 P. 


31. Reduce 2563 to dr. av. Ans. 5614732 dr. av. 
32. 1 nautical league to feet. Ans. 18256.7088 ft. 
33, 16.02 chains to miles. © Ams. .20025 mile. ~ 


34. 4.29 chains to feet. ; Ans.: 283.14 ft. 
35+ @ of-a link to rods. Ans. 7x 1rd. 
36. 4 of a nail to ell English. Ans. 79 Ki. E. 


37. 1.644 inches to ell Flemish. Ans. .0608 E. Fl. 
38. 385.781 sq. yd. to sq.in. Ans. 46372.176 sq. in. 
39. 256 roods to sq. chains. Ans. 640 sq. ch. 


SuGeEsTi0on.—First bring to acres, then to sq. chains. 


40. 133 tuns of round timber to cords. Ans. 44 C. 


41. 6.15 tuns of hewn timber to reduced feet, plank 
measure, 1 inch thick. Ans. 8690. 


42. How many perches of masonry in a_rectangular 
solid wall 40 ft. long by 73ft. high and 23 ft. average 


thickness ? Ans. 3222 P 
43. Reduce 73 lb. Troy to gr. Ans. viet er. 
44. 8pwt. to lb. Ans. 36 lb. 
45. How many oz. Troy in the Brazilian Emperor’s 
diamond, which weighs 1680 carats? Ans. 114 02. 
+46. Reduce 75 pwt. to 3. Ans. 30 3. 
47. 4 gy. to 3. Ans. 40 3- 
48. 19 cwt. to oz. Ans. 30400 oz. 
49. 225 dr. to T. Ans. .000044140625 T. 
50. 182% to dr. av. Ans. 414 dr. 
‘51: 96 oz. av. to 04. Troy. Ans. 87% 02. oe 
52. How many wine gal. in a tank 3ft. long by 27 ft. 
wide and 13 ft. deep? Ans. 1532 w. egal. 


53. How many U. S&S. bushels in a bin 9.5 ft. long by 
832 ft. wide and 2} ft. deep? ,- Ans. 61 bu, nearly. 


54. Reduce 21 bbl. of beer (36 gal.) to bbl. of wine, 
(813 gal.) . Ans. 293% 


dd. 1 bu. to wine gal. Ans. 9.31 gal., nearly. - 


~ 


f 
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56. 1 bu. to beer gal. Ans..7.625 + gal. 
Suaaestrion.—Reduce to cu. in., and then to gallons. 
57. 40 f5 to O. Ans. 73 O. 
58. 23% to m. Ans. 1200 m. 
59. If 4 of a piece of gold is pure, how many carats 
fine is it? Ans. 204 
60. In 18 carat gold what part is pure, and. what part 
alloy? Ans. 33 and 3% 
CASE II. 


Art. 220. To reduce a compound number to a simple 
number of any denomination. 


Rute.—Commence with the highest denomination, if it be Re- 
duction Descending ; with the lowest, if it be Reduction Ascending. 
Reduce those of that denomination to the denomination required, 
and during this reduction add in at the proper times those of 
the other denominations. — 


Norres.—1. If the denomination required lie between the highest 
and lowest of those given, reduce part of the compound number by 
Reduction Descending, and the rest by Reduction Ascending, and 
add the two results. 

2. The numbers added in must be of the same denomination as 
those to which they are added; mistakes can be avoided by marking 
the denomination of each number as it is obtained. 


Reduce 5 |b. 2 oz. 18 pwt. 10 gr. to grains. 


OPERATION. 
SoLtutTron.—Since this is Ib. 0%. pwt. gr. 
Reduction Descending, com- oe Teg 
mence at the 5lb., and reduce 12 meron 
it to 600z.; the 20z. added in 62 nn ee 8 
made 620z.; this is reduced to 20 


lb. OZ. pwt. 


pwt., and 13 pwt. added in, mak- 125 1253 pwt.= 58a 3 
24 


ing 1253 pwt.; this finally is 
brought to gr., and the 10 gr. 
added, producing 30082 gr. for 5029 
the answer. 2506 

Ib. on. pwt. gr. 


30082 er.=5 2 13 10 


Revers Ww. 7-220. What. is Cassi 24? The vale? If the required de- 
nomination lies between the highest and lowest given, what is necessary ? 
What care must be exercised in the additions? 
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Reduce 2 ewt. 8 qr. 18 Ib: to tuns. 


Sotution.—This being Re- a 
duction Ascending, commence : 
with 18 lb. and reduce it to a alt 
.72 qr. making 8.72 qr. alto- x 
Cea this oe Be to 99 *| 3.72 =38qr. 18 Ib. 
of a cwt., making 2.93 cwt. in owt. ewt. qr. Ib 
all; and this finally is reduced 20} 2.92 0 = 23 18 
to .1465 1.—the result required. T. cwt. qr. Ib. 
The successive quotients might | .1465=2 8 18 
be put in the form of common 
fractions, if it were desirable. 

For convenience, the different simple numbers that compose the 
compound number, are set in a column, the lowest at the top, and 
the others under. it in order, so that each quotient, as it is obtained, 
can be placed beside those of its own denomination. If any of the 
denominations are vacant, a cipher must be placed in the column 
to correspond. 

Placing each quotient beside the number of its own denomination 
is the adding in required by the rule; just as the 20z. 13 pwt. and 
10 gr., are added in in the first example. 

ReMARK.—The rule may be stated thus: Reduce each of the 
simple numbers that compose the compound number, to the required de- 
nomination, and add the results—but in practice it is not so convenient 
as the one given. 


OPERATION. 


a EXAMPLES FOR PRACTICE. 
1. 4eu. yd. 5cu. ft. 256 cu. in. to cu. ft. 


Sonutrion.—4eu. yd. d5cu. ft. = 118 cu. ft., and 256 cu. in, = 


256 X qadg eu. ft. = zy cu. ft. Ans. 11327 cu. ft. 
29 17 mi.-3 far. 38rd: to rd: Ans. 5598 rd. 
3. Srd. 13 ft. to in. Ans. 1602 in. 
4, 43 ft. 5in. to rd. : Ans. 2453 


5. Omi. 22rd. 10.6175 ft. to fur. Ans. 72.566-+ 


Suagestion.—When the divisor is 53, 804, &c., multiply both 
dividend and divisor by the denominator of the fraction (2, 4, &c.), 
and then divide. The quotient will not be altered. 


6. 464 yd. 2ft. 83 in. to miles. Ans. .26415-+ 


Revirew.—220. Explain Example Ist. What convenient form is 
adopted for Reduction Ascending? If any denomination is vacant, what 
is necessary? How might the rule have been stated more simply? 


wae? 


7, mi. 3 firey, 2m, ory: a 2 yd. 
8. 29 fathoms 43 ft. to miles, 03378 mi. 
9. 17 yd. 3qr. 2 na. to na. me na. 


10. Syd. 4in. to ells English. | . Eng. 
11. 44K. Flem. 2 na. 2 in. to qr. Ae ae 72 qr ‘i 


12. 1qr. 2na. 1.785 in. to na. Ans. 6.798 na. 
3. 29H. Flem. 1qr. 23na. to yd.: Ans. 22.15625 yd. 
14. 75 yd. 3qr. 23 na. to feet. Ans. 227.77 ft. 


15. 4sq. rd. 13 sq. yd. dsq. ft. 98 sq. in. to sq. in. 
Ans. 174482 sq. in. 


16. -7 sq. ft. 120.54 sq. in. to sq. yd. Ans. .8708— 
17. 63sq..rd.10§ sq. in. to sq. ft. Ans. 17151832 


18. 1650 A. 5 RB. 24.64 P. to sq. miles. 
Ans. 2.5795375 sq. mi. 


19. 301A.1R. 187 P. to sq. ch. Ans. 3013.6775 

- 20. 1sq. mi. 424A. to perches. Ans. 170240 P. 
21. 21A. 35 P, to sq. chains. Ans. 212.1875 sq. ch. 
22. lLcu. yd. 24cu. ft. 876 cu. in. to cu. yd. Ans. 13333 
23. What part of a cord of wood is a pile 72 ft. long 


by 5 ft. wide and 17 ft. high? Ans. 7633 
24. 83 cords 115 cu. ft. 1600 cu. in. to tuns of round 
timber Ans. 268345 T 


SueGeEstion.—First to cu. ft.; then to tuns of round timber. 


25. 7 tuns of hewn timber 32cu. ft. 480 cu. in. to 


cords. Ans. 23373 
26. 3lb. Toz. 14.233 pwt. to gr. Ans. 20981.6 er. 
er. £9 ae ie er, to lb. 5 Ans. 3/3’ Ib. 
28. Alb. 224 er. to oz. Ans. 48783, oz. 
29. 7Toz. 12 pwt. 10.464 gr. to Ib. Ans. 6.468483. 
30. 68 1b. 83 oz. to gr. “Ans. 895808 gr. 


31. 49 carats 27’¢ gr. to oz. Troy. Ans. 334 oz. Tr. 
BR. Be peETOUS weighing 3o0z. 16 pwt. is how many 


carats ? Ans. 570 carats. 
© 22! 3th 1% 1224s er, to 3. Ans. 36.9005 5. 
34.93 139 to er. - Ans. 4350 er. 
35. 23 29 14t gr. to 3. Ans. 3637 3. 
36. ah oe = to 3. Ans. 96785 5. 
Oe 


tent Times" 


40). 


41. 
42. 


43. 


~~ Vee ee ei | eT 
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ae r 


4529 15. bn | Ghibe)  Ptes 0513025 

10 T. Dewt. 2qr. 23 1b. to lb... Ans. 20978 lb. 

3 de 18lb. 150z. 10.08 dr. to ewt. 
‘a 


Ans. .9397+% 
1T. 6ewt. Lot 24 1b. 202. 48 dr. to Ib. 
Ans. 2649.146? 


gr. 123-07 ito tunsa & Ans,.012833 T. 
762 1b. 8 oz. 3 dr. to ewt. Ans. 17.625 74¥5 ewt. 
121b. av. 9oz. 10 dr. to Troy gr. Ans. 8821076 gr. 


Sua.—First reduce io dr.; then to gr. by 2744. (Art. 188.) 


BS 33 159 15.282 er. to lb. av. Ans. .442176: 
320 Ter. to pwt. . Ans. 1454 pwt. 


44, 
45. 
46. 


AT. 
48. 
49, 
50. 
51. 
52. 
53. 
54, 
5D. 
56. 
57. 

BS. 
59. 


LB Ib Troy, 11 oz. 4 pwt. 9.085 er. to dr. av. 
Ans, 8356.71168 dr. av. 

6 oz. 10.48 pwt. to 3. Ans. 52.1923. 

37 gal, 2 2qt. 1 pt. 3 gills to qt. Ans. 150$ qt. 


286 bu. 3pk. lqt.toimp. bu. Ans. 278.02— 


Suc.—First to U.S. bu.; then to cu.in.; then to imp. bu. 


60. 
61. 


62. 
63. 
64. 


Rnvin w.—220. Is it as convenient * 


99w. gal. 1 qt. 1 pt. to imp. gal. Ans. 82.7904. 


67 beer gal. 3 qt. 1.94 pt. to dry qt. 
Ans. 285.32567— 


56 w. gal. 1qt. 2§ gillsto beer qt. Ans. 184.603— 
13bu. 1 pk. 7qt. 1.35 pt. tow. gal. Ans. 125.58— 
2 § gal. 3 qt. 1 pt. of beer to eile. Ans. 108872 
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4 cal. 3 pt. to gills. Ans. 130 gills. 
3 qt. L'pt. 2. 3 gills to gal. Ans. .946% gal. 
52 gal. I qt. 1.052 gills to pt. Ans. 418.263 pt. 
1 gal. 3 qt. 13 gills to gal. Ans. 137 gal. 
47 bu. 3 pk. 2 qt. to pt. Ans. 3060 pt. 
2 pk. Gqt. 1.8 pt. to bu. Ans. . 7176 bu. 
3 bu. 3 pt. to pk. ae 123% Re 
3 pk. 1.093 pt. to bu. <i Glad 
“2 pk. ye qt. to pt. ee 47 i 
S bu. 37 pk. to qt. Ans. 286 qt. 


Te 
= 


+ ai 


54, 303, &c., what should be done? 


Geis ? W bak Eis divisor { is 
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65. 14f3 5f3 48m to Cong. Ans. .11503975 Cong. 


66. 10 3£3:635£3 to m. Ans. go10 ns. 
67. Sf%3 35m Gents. Ans. $8 f 3. 
68. 20 7f% 4f3 58m to £5. Ans. 39.6275 £5. 


69. 2yr. 108da. 18 hr. 40 min. to see. 
Ans. 72470400 Ae: 


70. Gyr. 44da. 8hr. 85min. towk. Ans. 8193078 
71. 21hr. 4min. 54.6 sec. to da. Ans. .87840972 da. 


72. 3wk. 5da. 12 hr. 26 min. 11% sec. to hr. 
Ans. 6367 @%'0 hr. 


73. T4da. 16hr. 45 min. 23.028 sec. to yr. 
Ans. .2046525567, nearly. 


74. How many sec. in a solar year? Ans. 81556928. 


75. 9°13.6” to minutes. Ans. 540.226’ 
76. 42’ 574” to degrees. Ans. .715972° 
77. 168° 28’ 7” to seconds. » Ans. 588487”. 
78. 7812° 6’20” to degrees. Ans. 222.105° 
79. 4'32.756” to circum. Ans. .00021046, nearly. 
80. $76 dct. 22m. to mills. Ans. 760528 
81. Oct. 9.1054 mills to $. Ans. $.0991054 
82. $391 7 mills to cents. Ans. 89100.7 ct. 
83. $84 324 ct. to mills. Ans. 843253 m. 


84. 20 eagles $6 1 dime 25 ct. to $. Ans. $2063 
85. 4eagles 3.142 mills to dimes. Ans. 400.05142 


86. 5 dimes 9 ct. 6 mills to eagles. Ans. .0596 
87. £304 198. 23d. to £. Ans. £30478) 
88. 12s. 104d. to s. Ans. 1244s. 
89. £58 7s. 11d. to d. Ans. 14015 d. 
90. £25 42d. to s. Ans. 500138. 
91. Reduce 1 cwt to pwt. Ans. 291663 
92. How many ounces of gold weigh as much as a 
pound of lead? Ans. 1475 


CASE III.—TO REDUCE A SIMPLE NUMBER OF ANY DENOMI- 
NATION TO A ‘COMPOUND NUMBER. 


Art. 221. If the given number is a whole number, it 
may be reduced to a compound number by this 


REDUCTION OF COMPOUND NUMBERS. 161 
Ruie.—Leduce the given number to the next higher denomina- 
tion, reserving the remainder; reduce the quotient to the next 
higher denomination, and reserve the remainder. Continue thus 
until the highest denomination has been reached, or until the quo- 
tient is so small as not to admit of further reduction. The last 
quotient with the several remainders, form the compound number 
required. 


Notr.—Each remainder is of the same denomination as the 
dividend from which it is obtained. 


REMARK.—The operations under this and the preceding rule 
serve to prove each other. 


Art. 222. If the given simple number is a common 
or decimal fraction, it may be reduced to a compound 
number of dower denominations by this 


Ruie.—Redyce the given fraction to the next lower denomina- 
tion, reserving the whole number, if any, of that denomination. 
If there is a fraction in this result, reduce it to the next lower 
denomination, reserving the whole number, if any, of that denomi- 


nation. Continue this process until no fraction occurs, or until 


the lowest denomination has been reached. The whole numbers 
reserved, with the last fraction, if any, will be the compound 
number required. . 


Norge.—If the given simple number be a mixed number, the 
whole number which it contains may be reduced to a compound 
number by the first of the rules given above, and the fraction \ by 
the last rule, and the two results united. 


Reduce 1706 inches to a compound number. 


: SoLutron.—The operation is 49 pa 706 in. 

similar to that in the 2d exam- a ar : 

ple, Art. 218, except that each 3)142 ft. Zin. 

remainder is written as a whole 47 yd. 1 ft. 2 in. 

number of its own denomination, 

instead of a fraction of the next higher denenpnations as 142 ft. 

2in. instead of 142;4, ft., and 47 yd. 1 ft. instead of 473 yd. 
ees What is Case 83d? What is the rule for reducing a 

simple whole number to a compound number? How is the denomination 

of each remainder known? How are operations under this rule verified? 

222. What is the rule for reducing a simple fractional number to a com- | 

pound number? How isa simple mixed number reduced to a eompound © 

number ? 


14 


ae 
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Reduce 3 of a wine gallon to a compound number. 


Sonurron.—Multiply 2 gal. by 4; the ee Ape ore 


at 1 
result is 23 qt.; cut off whole number 2 eee ole 
as part of the compound number required. 4 : 
Multiply 2 qt. by 2; the result is 14 pt.: qt. 2/3 
cut off the 1 pt. and reduce the 4 pt. to 14 |2 
gills. This being the limit of the table, pt. 1/3 
the operation must stop, and the compound 4 
= * . . 9 i . S —_——_—= 
number required is 2. qt. 1 pt. 1y gills. gills q 
Reduce 4905.06185 lb. av. to a compound number. 
.06185 lb. 
25)4905 Ib. 1¢ 
USL 9896 ox. 
20)49 ewt. 16 


2 T. 9 ewt. 5 Ib. 15.8336 dr. Ans. 


SotutTron.—The fraction .06185, reduced to lower denominations, 
is 15.8336 dr.; the whole number 4905 lb. reduced to higher denomi- 
nations, is 2T. 9 owt. 51b. These results united give 2T. 9 ewt. 51b. 
15.8336 dr. for the answer. : 


Reduce 1657 yd. to a compound number. 
ea +e #4 Vivide “the 53)1657 yd. 
1657 yd. by 55, to reduce it to 2 
rd. To do this conveniently, —_———— - 
multiply both dividend and 11)3831 4 half yd. 
divisor by 2, making the di- 40)301 rd. 3 half yd. 


visor 11, and the dividend Saar ener ‘ 
3314 half-yards, without al- 7 fur. 21 rd. 13 yd. 


tering the quotient. The re- But 2 yd. = 1 ft. 6 in. 
mainder 3 is also half-yards * Aneed fas. Qliadiw yd. 1 ft. 
(Art. 221. Note), and is there- CB ta 

fore written 3 yd. = 13 yd.; 

the 4 yd. is then reduced to a compound number by the last rule, and 
joined to the result already obtained. 


al 


REDUCE TO COMPOUND NUMBERS, 

EXAMPLES. ANSWERS, 
447583 ft. . . =S8mi. 8 fur. 32rd. 5 ft. 6 in, 
DD hOB ig wishin oP who. 2k! SR aL eet cen 
B. Bhar, eahetiags,.,- 1) = Boards 2 ese 


nde 


— 


Len 
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xq 


. 800027 sq. in. 


. 1.10475 sq. mi. 


. 706.2814 sq. ch. . 


¢ F821b. Troy . 


EXAMPLES. ANSWERS, 


8760531lin. . =188 mi. 2fur. 5rd. 1ft. 9in 
9047178 fath, ©." , = 904 fath. 1.068 ft. 
SOTE DE? ok Ai vss! gn pmb 1-@rc84 na. 
69.1525 i Meo yo) Sr ee OO vd 12 Aap. 
6017s es ee eee voyage 3 na. 
a2: 003 E. FI. va See nae Poa) 2k ee eee hh Oe 


1811.0625 sq. ft. = 201sq. yd. 2sq. ft. 9sq. in. 
= 231 sq. yd. 4sq. ft. 75 sq. in. 
aoe .= 1R. 24.10826 P. 
. 83267 sq. yd. = 8328q. yd. 2sq. ft. 152 sq. in. 
= Leq:-mi. 67 ALO. oe 

= 322A. 2R. 87.952. P. 

. =T0A. 2R. 20.5024 P. 
1567804 sq. in. = 1209 sq. yd. 6 sq.ft. 76 sq. in. 


64.10826 P. 


822.7872 A. 


87g sq.ft. . . . =9sq.yd. 6 sq.ft. 90 sq.in. 
OO A eRe co oS epee] sq.mi. 290 A. 2 eae 
. 35 Sq. mi, . AP - = 22A. 2K. 14, P. 
eo ig! Cee aes 36 sq. yd. 7 sq. ft. 36 sq. in. 
Peetetydee. . |. ee Tou. ft. 814 fet ie 
1018854 cu. in. = 21 cu. yd. 19 cu. ft. 1246 cu. in. 
00388 yr. . . =I1da. 9hr. 17min. 16.8 see. 
65.887 cu. ft. = 2cu. yd. 11 eu. ft. 668.736 cu. in. 
4.2045 cu. yd. 
=4cu. yd. dcu. fee 901. 152 cu. in. 
. 18.9142 mi. 


— 18 mi. 7 fur. 12rd. 2yd. 2ft. 11. 712in. 


. 40152383 min. (3654 da. to a yr.) 


Ans. Tyr. 231 da. 14 hr. 38 min. 523sec. 
Pate OS. 7s = 18 GC, 2208 cuxft. 
8. 5647. hewn bor, = 8T. 28% cu. ft. 
4000 gr. Troy. : . . x8 oz. Opwt.16 er. 
2278): 8 oz. 11 pwt. 102 er. 


Pee iio Dwi. 83 eS lb. bog. Fowt (2 er, 
reer troy.” os” . 215 pwt: 97% gr. 
. 45.54 oz. Tr. = 8b. 9 oz. 10 pwt. 19.2 gr. 


. 692pwi. . 2. 1. . = 2Ib. 1002. 12 pwt 
a 
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EXAMPLES. ANSWERS. 


37. 13.7644tb. . . =138i.931315D 2.944 er. 

88. 805723. ... . . == 8hb.45 53195 93 er. 

a9. Bhs le Gye ao et eS PPA 13h er: 

AV? O0GGC2Z De ee BI SO Os LS. 

Al. 4331b. ea Fe eS ie 

42. 170053. 62 er. ‘ane 29tb. 63 23 13.62 er. 

48, ACTED a OT MOIS Se TIN 885-2 B42 ox 

44, a70% 5. at ae 2 Ae B06 ot 

45. oT. 2. HOG Dar. 16 Ib. 1002. 103 dr. 
46. A815 tb. ave ae =p os. ae hogt 126 fan 
cS ‘47. 809izewt. =40T. bey Bad 161b. 10 oz. 103 dr. 
me 48- AP2031 Ib. 6S oe sc? BATT Tare 6b. 
49.” 733% qr. . .°. = OT. 8ewt. Lor. 18 1b. 12 02. 
et eww s  P eRe, =z 2qr. 201b. 18 02. 53 dr. 

Bi vore galt. ee OP OF ee pale eile 

pa 10072 cits. 8 OP Sl Al Sat 

Ba 965 qtr = 23 gal. 8 qt. 14 gills. 

64. 301.46 pt... ORT eal, 2 qt. lpt. 1.84 gills. 

. 55. 8083 qt. dry measure . . = 25bu. 1 pk. 3 pt. 


56. 2191009.3dr.=4T. 5 ewt.2qr. 8lb.100z.1. ae 
57. 56005223 oz.av.=17 T.10 ewt. 31b. 402.133? 


58. 865.2422414 days. 
“Ans. 365 da. 5 hr. 48 min. 49.65696 aly 


Uae S: 1 lane Saas eR My SL 

| BO OBO oc Sota wae Lotte ss peneoes. 
ke Blesmerks) iba. As a ae ce eee 
BO RE a ba ot aaa We oe gee eae gear 

Ga PETE SiG helu 56+. i?) wee Bo eee ~~ 80, 

64. 2s PL ae pet aisle oo oe pk. 3 r$ pt. 
GOPODD LA wo Agee? . 2) a ge ee on d. 

hotter cals ev fon beareg. a. ee eee, 

GY, OT 1 at wa. 3. sagt oc. Seppe 

4 Mal re a tie ae 2a eae 

SR OT er eer Aue 65 BH35.12 ws: 

70. %Cong = 30. 3f31f35 36m. 


~ 


oe ; 


ip wt es 
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EXAMPLES. ANSWERS. 

TI COON eee sk te Oe ee eT, 
TES OGT pie ee sere id) Geese BO Pk. SES pt. 
TED BaP RG rs Ya OTR OTS, 6T m. 
TA COU Dae tera ye en a eee ee 
Eee  beeU ier Seti w sa ee perl? Aba eye 
TGA BORED AT ASX des star he Mmmmnity cesmice faeeee ed. 
V7 QBEI os 8s) ee Hale ah ee SL AD 198.014, 
78. .8054bu. © . . . =8pk. 1qt. 1.5456 pt. 
79. 2100000.) 2" vege. Seba 2A es: 
808771984 sign 2 fe ty Se he BTD, 
Stat ThPdimes. 20 ¢ at’ Dooly REO Cb TT ctiet aor 
82. 17.052 pk, 0 a a ba pk: 882. 
83. 22; cireum.>.. ..-.. «= 2e, ool LO Ula, 
S49 19019 2m... vee 2001 EE APR Oo 
Sh. SS84e012imills. betes 2 ee 
862<ébof adollar:. <.. ..%.0. = 44 Gee 
$7. ovoofeneagle. i. hy fe) nc Se 
88. Pa BT cents. 7... ek pee $20 SORE 

89. 75 ofa degree. . EAR SES fee BEN DA 

90. 64074 pt. dry meas.. . =100bu. 3 qt. 14 pt. 


91. 10808107.87 sec. 
= 125da. 2hr. 15 min. 7.87 sec. 
92. 6.045964 yr. 


= 6yr. 16da. 18 hr. 38 min. 40.704 sec. 
93. 17000.12 da. (8654 da. to a yr.) 
Ans. 46 yr. 198 da. 14 hr. 52 min. 48 see. 
94. 223038.5d. Ans. £92 18s. 73d. 
RemMAaRxK.—If our tables of Weights and Measures 'were on the 


decimal basis, like U. 8. Money and the French tables, the same 
rules and methods would do for compound as for simple numbers. 


Common fractions would also occur less frequently, the compara- _ 


tively complicated processes that arise from their use would be 
avoided, and the computations required in ordinary business trans- 
actions would be much shortened and simplified. 


As it is, Compound numbers must be treated somewhat diffe e 
ently from Simple numbers; though the rules and operations are __ 


not entirely new, but rather modifications of those already e 
plained. | ; 


a 
Se ae 


& 


ee 
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ADDIBION OF COMPOUND NUMBERS. 


ART 223. Rutn.— Write the numbers to be added, units of 
the same denomination in a column, reducing any fractions to 
lower denominations, until none are found in any but the right- 
hand column. Add the right-hand column, and reduce the result, 
if large enough, to the next higher denomination; write the re- 
mainder, if any, under the column added, and carry the quotient 
to the next column. Add the next column, reduce, set down, and 
carry as before, and continue so until all the columns have been 

added. , . 

ProoF.—Same as in addition of simple numbers. 

Note.—lIf the right-hand column contain common or decimal 
fractions, add them according to the usual rules; if any of the 


higher denominations in the answer has a fraction, reduce it to 
lower denominations, and add it in. 


Add 3bu. 24 pk.; 1 pk. 13 pt.; 5qt. 1 pt.; 2 bu. 14 qt.; 
and .125 pt. 


Sotution.—Reduce the io} pike Ae. Oe 
fraction in each number to 8 22 0 = 383 bu. 21 pk. 
lower denominations, (Art. Do edges J pk. 13 p 
222,) and place units of the Sd sgh Aha 
same kind in columns. The 2 Q J] . 8 Be 1} qt. 
right-hand column, when 5 = .125 pt. 
added, gives 854 pt. = 1 qt. ar P| Is% tea Auge: 


1,'; pt.; write the 1,4 and 
add the 1 qt. with the next column, making 9 qt. = 1 pk. 1qt.; write 
the 1 qt. and carry the 1 pk. to the next column, making 4 pk. = 
1 bu.; as there are no pk. left, set down a cipher and carry 1 bu. 
to the next column, making 6 bu. 


Add 2rd. 9 ft. 74 in.; 18 ft. 5.78in.; 4rd. 11 ft. 6 in.; 
1rd. 103 ft.; 6rd. 14 ft. 63 in. 


SoLutT1on.—The numbers are pre- ig e 795 
ared, written, and added, as in the 2 
ee | : 13 5.73 


last example; the answer is 16rd. 


95 ft. 9.655in. The 5 foot is then re- 4 11 6 

duced to 6 inches, (Note), and added Lay 8 ai 
to the 9.655 in., making 15.655 in, = ae 14 6.625 

1 ft. 8.655 in. Write the 3.655 bie 16 93 9.690. 
and carry the 1 ft., which gives 16 rd. but ift.=6. 


10 ft. 8.655 in, for the final answer. 4-49 3.655 


Pear eg 
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_ Ada? 7mi.; 8 fur. 263 rd. ; 10 mi. 14rd. 7 ft. Gin.; 
5.24 fur.; 37 rd. 16 ft. 2+ in. AS dah Fie 726 in. 
Ans. 12mi. 4 for. 207d. 9ft. 4. 6337 in. 
2. 6.19 yd.; 2yd. 2 ft. 9?in.; 1ft. 4.54in.% 10 yd. 
2.376 ft.; ig 13 fi; gin. Ans. Zl/yd. 2 ft. 3% 517 in. 
3. Syd. 2qr. 38na. 13 in,; Lqr. 23na.; 6yd. Ina. 
2.175 in; 1.63 yd.; 3 qr.; 5 na. 
Ans. 12 yd. Ina. 0.755 in. 
4. 44E.Fr. 4qr. 2na.; 7 E. Fr. 5qr. lona.; 8qr. 3na. 
Lins o Ed rije 1.6 nai; 2 in «Ans. 24 Ei Br. 3 na. ein 
De deetly 1 qr, 14 na. 5 EB. FI. 8$na.; 2qr. 26 na. ; 
LE. FI. 2 qr. 3. Sink 2 Ei. Fl. Ans. 11 E. Fi. Lar. 132° na. 
6. L5sq. yd. Sieg ft. 87 sq. in.; 163 sq. yd.; 10sq. 
yd. 7.22 sq. ft.;. 4.sq. ft. 121.6 sq. in. ; 32 8q. yd. 
Ans. 43 sq. yd. T sq. ft. 387. 73 sq. in. 
"y, 101A. ae 18. ae 6GG6A. PR. 3423 P.; 204.; 


12 A.2.84R.; 5A. 13.3833 P. 
Ans: lots SRL (Bae 
8. 23 cu. yas 14 cu. ft. 1216 cu. in. 41 cu. yd. 6 cu. ‘tt. 
642. 182 cu.in.; 9cu. yd. 25.065 cu. fe: 75 on. yd. 
Ans. 75 cu. yd. 4cu. ft. 1279.252 cu. in. 
9. €C.; gcu. ft.; 1000 cu. in; 
Ans. 107 cu. ft, 1072 cu. in. 
10. 2b. Tr. 63 oz.; 1?1b.; 12.68 pwt.; 11 oz. 13 pwt. 
19fgr.; Flb., +8 0z.; $ pwt. 
Ans. 5b. Tr. 9 oz. 9 pwt. 2.85% gr. 
i, $3.14. 6er.; 4.1835, 7753; 23 20 18er.;- 13. 
1c ae oo ae Ans. 1 tb 224519. | 
120 els: J owt. Lars 22h 03206, qr, ae 3. 764 
ewt.; dqr. 6 Ib.; Er Ans. 5 T. 6 owt. 2 ar. 143% lb. 


13. .3 lb. av.; 3 02.; 4-dr. Ans. 5 oz. 637% dr 
14, 6Ogal. 33 qt. 2gal. lqt. 8.32 gills; 1 gal. 2 gt. ee 
3 gal.; 9 qt.; g pt. Ans. 11 gal. 2 gt. 465 gill. 


15. 4 gal. 3 gills; 10 gal. 8 qt. 14 pt.; Segal. 3 pt; 5.64 
gal. 2. 8 qt.: L. 27 pt.; 3 gill. Ans. 29 eal. 2ate. 22% gill. 


REVIEW.—222,. What would be the advantages if our oes and 
measures were on the decimal basis? 223. What is the rule for addition of 
compound numbers? Whatis the proof? If the right-hand column con- ~ 
tains common or decimal fractions, what must be done? If any of the 
higher denominations of the answer has a fraction, what must be done? 


‘ — - 
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16. Add Lbu. zpk.; 7 bu.; 8pk. 5qt. 14 pt.; Ibu. 28 
pk.; fat. 1.16 pt; 72 pk. ‘Ans. 12 bu. 3 pk. 46553 
17.- Add 3 bu.; 3 pk.; $ qt.; 3 pt. Ans. 2pk. Z oe 
18. Add. 6 £35.27 25m; Qerks 2743 42 m: Les 
92£%; 8f3 6f3 51m. Ans. 14£3% 7 £3 38 mn. 
le Add zwk.; 3da.; yhr.; 3min.; 2 sec. 
Ans. 4da. 30 min, 804 sec. 


20. Add 8.26 yr. (365 da. each); 118da. Shr. 42 min. 
873 8ec.; 63.4 da.; 7$hr.; lyr. 62da. 19 hr. 243 min. 


aA fla. Ans. Ayr. 340 is, Lhr. 14 min. 554 sec. 
21 Add-27° 14’ 55.24"-. 9° 187". 919 -15a’= 106° 
44’ 23.8” Ans. 154° 14’ 5. 29" 


22. Add $84 1ct. 5.27m.; 67 ct. 8m.; $25 Qet. 
23m.; ye ofa dol.;. 252 ct. Ans. $110 60 ct. 5.645 m. 


23; $1: 4 ck? 1 gm. Ans. 50 ct. 23 m. 

24. Add $3 Tm. ; $5 20ct.; $100 2ct. 6m.; $19 
4 ct. nbn $127 DSrct, 4A ua: 

25. Add-£21 6s. 33d.; £5 177s.; £9.085; 168. Tid; 
Sea via £37 10s. 8. 15d. 


SUBTRACTION OF COMPOUND NUMBERS. 


ArT. 224. Rutz.— Prepare and write the numbers as in ad- 
dition of compound numbers, placing the subtrahend below. Com- 
mence at the right, and proceed to the left, subtracting each lower 
number from the one. above, and setting the remainder below. If 
a lower number is larger than the one above it, add to the upper 
as many units of ts denomination as make one of the next 
higher; subtract and carry 1 to the next figure. . 

Proor.—Same as in subtraction of simple numbers. 

Notr.—lIf fractions are in the right-hand column, subtract them 
by the usual rules; if a fraction is in any of the higher denominations 
of the answer, reduce it to lower denominations, and add it in. 


Subtract Lyd. 2.45 ft. from 9 yd. 1 ft. 64 in. 


Sonutron.—Change the 3 z in. to a decimal, yo. (4 ie 
making the minuend 9 yd. 1 ft. 6.5in.; reduce 9 6.5 . 
the .45 ft. to inches, making the subtrahend | Osea". 


lyd. 2ft. 54in. To subtract 2ft. from the 
number above, add 8 ft..( = 1 yd.) to the 1 ft., e: 
making 4ft.; set the remainder, 2 ft. Ses and to compensate for 


tr 


~ 


; es” a is : 
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the 3 ft. added above, add lyd. to the next lower figure, which gives 
2yd.; the remainder is then 7 yd. and the answer 7 yd. 2ft. 1.1in. 


1. Subtract 16rd. 8 ft. 1} in. from 23 rd. 1.2 ft. 

Ans. 6rd. 9 ft. 7.15 in. 
2mi. from 3 fur. 24.86 rd. Ans. 16.86 rd. 
1.35 yd. from 4 yd. 2qr. Ina. 1fin. 

Ans. 3 yd. 1 qr. 2 in. 
4. eit Fl. from 25H. E. Ans. Lyd. 1 qr. Lin. 
5. 2sq.rd. 24sq.yd. 91 sq. in. from 6 sq.rd. 16 sq. yd. 
63 sq. ft. Ans. 2sq. rd. 22.sq. yd. 8sq. ft. 41 sq. in. 
6. .563 sq.yd. from 7 sq. ft. 18.27 sq. in. 
Ans. 2. sq. ft. 3.87 sq. in. 
7. 2R.195P. from 11A, Ans. 10 A. 1 R205 P. 
8. 884A. 1R. 8.92 P. from 1.805 sq. 
Ans. 450 A. 3K. 38. O8P. 
9. 121¢u. ft. from ticu. yd. Ans. 4cu. ft. 1503 cu.in. 
10. 13 cu.yd. 25 cu. ft. 1204.9 cu.in. from 20 cu. yd¥ 
4cu.fi 1000cu.in. Ans. 6cu. yd. dcu. ft. 1523.1 cu. in. 
11. 9.862 oz. Troy from 1 lb. 15 pwt. 4 gr. 
Ans. 8 02. 7 pwt. 22.24 er. 
12. 5oz. 15 pwt. from 3 lb. 22 er. 
| Ans. 2 tb. 6 oz. 5 pwt. 22 gr. 
13. 193 from 5&3. Ans: 3310 1525, gr 
14 2310 6ger. from 43 ier. Ans.83 5315 145 er. 
15 56T. 9ewt. Lgr. 23]b. from 75.004 T. 
Ans. 18 T. 10 cwt. 2 qr. 10 Ib. 
3ewt. from 3qr. 11 lb. 14 oz. 107 dr. 
Ans. 2 qr. 5 lb. 15 02. 63? 
17. lb. Troy from 4% Ib. av. Ts 4 
18. 3 gal. 2qt. 13 pt. fea 8 gal. 1.1 qt. 
Ans. 4 gal. 2 qt. 2 pt. 
19. 12 gal. 1 qt. 3 gills from 31 gal. 12 pt. 
Ans. 18 gal. 3 qt. 3 gills. 


20. .0625 bu. from 3 pk. 5 qt. 1 pt. 
Ans. 3pk. 3 qt. 1 pt. 


~ 


Xd 
~ 


REevigw.—224. What is the rule for subtraction of compound numbers ? 
What is the proof? If fractions are in the right-hand column, what must 
be done? What, if a fraction is in any of the higher denominations of 
the answer? 


ra —_—s 
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a. 2 pk. .84 pt. from 3 bu. 44 qt. 
Ans. 2bu. 2 pk. 8 qt. 1.66 pt. 

Ee {5 wine gal, from 15 beer gal. 
Ans. 334 w. gal. = 3 w. gal. 1 qt. 143 gills. 


Suacerstion.—Reduce the beer gal. to w. gal. (Art. 194.) 


23. 10 U.S. bu. from 10 imperial bu. of G. Britain. 
Ans. 1 pk. 2 qt. 0.17-+ pt. 
Su@q@EsT1on.—Reduce the imp. bu. to U. 8. bu. (Art. 194), 


24. 1f£54f3 38m from 4f53 2f3. 
Ans. 235 9f3 22M: 
25. .9 of a day from 1 wk. Ans. 20 hr. 24 min. 
26. Sda. 16hr. 47min. 33.3 sec. from 1 wk. 
Ans. 3 da. Thr. 12 min. 26.7 see. 
27. 275 da. Ohr. 12min. 59 sec. from 2.4816 yr. 
(allowing 3657 days to the year.) 
| Ans. 1 yr. 265 da. 18 hr. 29 min. 21.16 see. 
28. 1832 yr. 8mon. 18 da. from 1840 yr. 5 mon. 26 
da., considering 1 mon. to be 30 days, as is customary in 
business involving time. Ans. Tyr. 9mon. 8 da. 
29. What is the difference of time between Aug. 5th, 
1848, and Mar. 14th, 1851? Ans. 2 yr. 7 mon. 9 da. 


Sua@aestion.—Proceeé as in last example, writing Aug. 5th in 
the subtrahend, as 7 mon. 5da., and March 14th in the minuend, 
as 2mon.14da., since these dates are respectively that long after 
the beginning of the year; allow 30 days for a month. 

30. Find the difference of time between Sept. 22d, 
1855, and July 1st, 1856. Ans. 9mon. 9 da. 

31. Between Dec. 31st, 1814, and “April Ist, 1822. 

Ans. 7 yr. 8 mon. 


32. Between May 20th, 1855, and Oct. 15th, 1857. 
Ans. 2 yr. 4mon. 25 da. 


33: Subtract 43° 18’ 57.18” from a quadrant. 
Ans. 46° 41’ 2.82” 


34 Le BO) from 242° aCe ee Ane 6S 1 ba. 
35. 161° 8411.8” from 180°. Ans. 18° 25’ 48.2” 
36. $12.857 from $19. Ans. $6.148 
37. 4mills from $40. Ans. ee 996 


REVIEW. 224, Hews is foe difference of time between t two dates found ? 


: 


™ 
1 


4 
ar 
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38. ct. from $1 and 1m. Ans. 99 ct. 1 m. 
39. 86ct. and .6 mill from $2.623. Ans. $1.7644 
40. .Q8dime from 1 ct. 8 mills. Ans. 1 et. 


41. #$ct. from $3%. Ans. 8 ct. 43 m. 

42. $5 43 ct. 23m. from $12 6 ct. 84m. oo 
Ans. $6 68 ct. 58m 

43. £9 18s. 63d. from £20. Ans. £10 1s. 53d. 

44, 2s. from 7k. Ans. 84d. 


MULTIPLICATION OF COMPOUND NUMBERS. 


ART. 225. Since every compound number can be re-. 
duced to a simple number of either of its denominations 
(Art. 220), the multiplication of a compound number will 
only differ from the multiplication of a simple number by 
the reduction before and after multiplying. 


GENERAL RULE. 


TO MULTIPLY A COMPOUND NUMBER BY ANY SIMPLE 
NUMBER WHOLE OR FRACTIONAL, 

Reduce the compound to a simple number of either of its de- 
nominations, and multiply as in simple numbers. The product 
will be a simple number of the same denomination as the mul- 
tiplicand, and may be reduced to a compound number. 

Notz.—lIt is generally best to reduce the multiplicand to its 
lowest denomination. 


Multiply 2 bu. 8 pk. 7 qt. 14 pt. by 10.8724. 


Bu. pk. qt. pt. 10.8724 
pars 7 14 =19 14 pt. 
4 27181 
11 pk. 108724 
8 978516 
95 qt. 108724 
2 2)2079.3465 pt. 
1913 pt. 8)1039 qt. 1.3465 pt. 
4)129 pk. 7 qt. 
oo Ue bp.) 


Ans. 32 bu. 1 pk. 7 qt. 1.3465 pt. 


172 RAY’S HIGHER ARITHMETIC. 
Art. 226. If the multiplier is a whole number, the 


reductions may take place during the multiplication, instead 
of before and after it. 


TO MULTIPLY A COMPOUND NUMBER BY A SIMPLE WHOLE 
NUMBER, 


Ruie.—Begin at the lowest denomination; multiply each of 
the simple numbers that compose the compound number in suc- 
cession: reduce each product to the next higher denomination, 
setting the remainder below the number multiplied, and carrying 
the quotient to the next Propuct. 


Proor.—Same as in multiplication of simple numbers. 


Norss.—l. If the multiplier is a composite number, we may 
multiply by its factors in succession, as in Art. 53. 

2. When the multiplications and reductions can not be readily 
performed in the mind, do the work on one side, and transfer the 
results. 

8. If there be a fraction in the lowest denomination of the multi- 
plicand, multiply it first; if one occurs in any of the higher denomi- 
nations of the product, reduce it to lower denominations, and add 
it in. 


Multiply 9 hr. 14min. 8.17 sec. by 10. 


SoLrvutron.—tTen times 8.17 sec. hr. min. sec. 
== 81.7 sec.=1 min. 21.7sec. Write OQ oye 827 
21.7 sec. and carry 1 min. to the an 10 
140 min. obtained by the next mul- 3 00 21 21.7. 


tiplication. This gives 141 min. = 
2hr. 21min. Write 21min. and carry 2hr. This gives 92 hr. = 
3da. 20 hr. . 


Multiply 12A. 3R. 283 P. by 84. 


SoLutTi1oNn.—Since 84=7 X 12, multiply e Ee ve 
by one of these factors, and this product 12 38 28% 
by the other; the last product is the one 7 
required. The same result can be obtained 90 1 3883 
by multiplying by 84 at once; performing 12 


the work on one side and transferring the 921 
results. Oe 1085 3 282 


REVIEW.—225. What is the rule for multiplying a compound number 
by a simple number, whole or fractional? To which of its denominations 
should the multiplicand generally be reduced? 226. What is the rule for 
multiplying a compound number by a simple whole number? The proof? 
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Multiply 7rd. 10ft. 5in. by 6. Ans. 45rd. 18 ft. 
2mi. 8fur. 27rd. by 8. Ans. 19 mi. 5 fur. 16rd. 
16 yd. 2gin. by 21. Ans. 387 yd. 1 ft. 34 in. 


1 mi. 14rd. 84 ft. by 97. 
Ans. 101 mi. 8 fur. 6rd. 8 ft. 3 in. 


5. Ayd. 2ft. 9.14in. by 472%. 
Ans, 231yd. 2 ft. 9.73 in. 
6. 12E.FI. 33na. by 18. Ans. 221 EH. FI. 


7. O E.E. 4qr. 3.44na. by 28. 
Ans. 195 H. EB. gr. .32 na. 


8. 9d sq.yd. 8 sq. ft. 106 sq.in. by 18. - 
Ans. 77 sq. yd. 5 sq.ft. 82 sq. in. 


9. 41A.3R. 26.1087P. by 9.046. 
Ans. 879 A. 23.4598-+ P. 


10. 10 cu.yd. 3 cu. ft. 428.15 cu.in. by 67. 
Ans. 678 cu.yd. 1 cu.ft. 1038.05 cu. in. 


11. oz. 16 pwt. 57 gr. by 174. 
Ans. 113 lb. 3 oz. 5 pwt. 163 gr. 


12.. 23105 18er. by 20. Ans. 63 33. 


13. 16cwt. Lgr. 7.881b. by 11. 
| Ans. 8'T. 19 ewt. 2 qr. 11.68 lb. 


14. 7 Ib. Goz. 122 dr. by 283.44. 
Ans. 1T. 1 ewt. 8 1b. 15 oz. 8.987 dr. 
15. lqt. 33 gills by 7. Ans. 2 gal. 2 qt. 3 gill. 
16. Sgal. 8qt. 1 pt. 2 gills by 85.108. 
Ans. 208 gal. 1 qt. 1 pt. 2.52 gills. 


17. 26bu. 2 pk. Tqt. .387 pt. by 10. 
Ans. 267 bu. 7 qt. 1.7 pt. 


18. 38f3 48m by 12. Ans. 5£3 5f£3 36 m. 


19. 18da. D9hr. 42 min. 29.3 sec. by 1674. 
Ans. 806da. 4hr. 25 min. 2sec., nearly. 


20. $1072 Oct. 2m. by 424. Ans. $454567 8m. 
21. £215 16s. 23d. by 75. Ans. £16185 14s. 7d. 
22. 10° 28’ 425” by 2.754. Ans. 28° 51’ 27.765” 


0) 


Review.—226. If the multiplier is a composite number, what may be 
done? When the multiplying and reducing can not readily be performed 
in the mind, what should be done? . 
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. Arty. 227. .The difference of time between ie places 
is 4hr. 18min. 26 sec.: what is their difference of lon- 
gitude? 


Sonurion.—Every hour of time cor- © hr. min. sec. 
responds to 15° of longitude; every 4 18 26 
minute of time to 15’ of longitude; 15 


every second of time to 15” of longi- 64° 36’ 380” 
tude, (Art. 201). Hence, multiplying Diff. of Long. 
the hours in the difference of time by 
15 will give the degrees in the difference of longitude, multiply- 
ing the minutes of time by 15 will give minutes (’) of longitude, and 
multiplying the seconds of time by 15 will give seconds (’’) of lon- 
gitude; since reducing seconds to min. and min. to hr. are the same 
as reducing (’”) to (7) and (7) to (°), the divisor in both cases being 
always 60, hence, 


TO CHANGE DIFF. OF TIME INTO DIFF. OF LONGITUDE. 


Ruie.—Multiply the difference of time by 15, according to the 
rule for Compound Multiplication, and mark the product © /” /” 
instead of hr.min. and sec. 


ReMARK.—The work can be shortened by cancellation, for 15 


times 26 divided by 60= ee ae wae 64/7 = 6/ 80, since 47 = 380”. 
Write the 80’ and carry the 6’. Then 15 times 18 divided by 60 
_i8x18 
sess 7 ia! 
ried with this 30’, making 36’. Catfry the 4° to the next product, 
60°, making 64°; the answer is 64° 367 30/7, as before. 


1. When it is 4 o’clock Pp. m. at New York, it is 8 
hr. 18min. 28.4sec. Pp. mM. at Cincinnati: the longitude 
of New York is 74° 1’'6” W.: what is the longitude of 
Cincinnati? Ans. 84° 34’ W 


Suacerstrion.—Of two places, the one having later time is east 
of the other; the one having earlier time is west of the other. 


2. When itis 1 Pp. mu. at St. Louis, itis 8 hr. 14 min. 
553 sec. p. m. at the Cape of Good Hope: the longitude 
of the latter place is 18° 28’ 45” E.: what is the longi- 
tude of St. Louis? Ans. 90° 15’ 10” W 


= 45° = 4° 80, since 4° = 30’; add in the 6” to be car- 


REVIEW.—227. What is the nale® for converting difference of time into | 
difference of longitude? Illustrate and prove it. Show how the opera- 
tions under this rule can be shortened by cancellation. 


= il 
Me. 
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3. A man travels from Halifax to Chicago; his watch 
shows 9 A. M., while the time at Chicago is 7 hr. 24 min. 
243 sec. A.M. The longitude of Halifax being 63° 36’ 
40” W.: what must be the longitude of Chicago? 

Ans. 87° 30’ 30” W. 

4, When it is 10 a. M. at Stockholm, it is 3hr. 24 
min. 58sec. A. M. at Wheeling: the longitude of Wheel- 
ing is 80° 42’ W.: what is the longitude of Stockholm? 

Ans. 18° 8’ 30” H. 

5. Noon comes 47 min. 17 see. sooner at Detroit than 
at Galveston, whose longitude is 94° 47’ 15” W.: what 
is the longitude of Detroit? Ans. 82° 58’ W. 

6. Time is 7 hr. 57 min. 262 sec. later at St. Peters- 
burgh than at New Orleans, and the longitude of the 
former is 80° 19’ 46” E.: what is the longitude of the 
latter ? Ans. 89° 1’ 50” W. 

7. When it is 1 Pp. mM. at Utica, whose longitude is 
75° 18’ W.; it is 11 hr. 52min. 4sec. a. m. at Little 
Rock: what is the longitude of the latter? 

Ans. 92°, 12° W. 

8. When itis 38 P. mM. at Regent’s Park, London, it is 
9hr. 46 min. 31.2 sec. A.M. at the University of Virginia, 
whose longitude is 78° 31’ 29” W.: what is the longitude 
of the former? Ans. 9’ 17" W. 

9. When it is midnight at Madras, in India, it is 1 
hr. 23 min. 16.2sec. Pp. M. at Buffalo; the longitude of 
the former place is 80° 15’ 57” E.: what is the longitude 
of the latter? Ans. 78° 55’ W. 

10. When it is 1 a. m. at Constantinople, it is 11 hr. 


13 min. 2575 sec. P.M. of the previous day at Paris, and | ~ 


the longitude of Paris is 2° 20’ 22” E.: what is that of 
Constantinople? Ans. 28° 59’ K. 
11. A ship’s chronometer, set at Greenwich, points to 
4hr. 48 min. 12 see. P. M.; the sun on the meridian: 
what is the ship’s longitude? Ans. 70° 48’ W. 


DIVISION OF COMPOUND NUMBERS. 


Arr. 228. Division of compound numbers like division 


~~ of simple numbers, has two cases: 
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CASE I. 


ArT. 229. To divide a compound number by a simple 
number. 


Since every compound number can be reduced to a 
simple number of either of its denominations, (Art. 220), 
the division of a compound number by a simple number 
will only differ from the division of simple numbers by 
the reduction before and after dividing. 


GENERAL RULE 


FOR DIVIDING A COMPOUND NUMBER BY ANY SIMPLE 
NUMBER, WHOLE OR FRACTIONAL. 


Reduce the compound number to a simple number of either of 
ws denominations; divide as in simple numbers: the quotient 
will be a simple number of the same denomination as the diui- 
dend, and may be reduced to a compound number. 

Notr.—It is generally best to reduce the dividend to its lowest 
denomination. 


Divide 17 da. 5 hr. 24 min. 19.208 sec. by 8.07 


Soxtution.—l7 da. 5hr. 24min. 19.208 sec. = 1488259.208 sec., 
which divided by 8.07 gives a quotient 184418.737-+-sec., and this 
reduces to 2da. 3hr. 18 min. 38.7387 +-sec., the quotient required. 


Art. 230. If the divisor is a whole number, the re- 
ductions may take place during the division, instead of 
before and after it. 


TO DIVIDE A COMPOUND NUMBER BY A SIMPLE WHOLE 
NUMBER. 


Rute.— Divide that part of the dividend which is of the highest 
denomination first, and set the quotient below: reduce the remain- 
der, if there is one, to the next lower denomination, add in those 
of that denomination in the dividend, and divide again. Con- 
tinue so until the lowest denomination has been used; when, if 
there is a remainder, it should be expressed as a common or 
decimal fraction of that denomination. 


REVIEWw.—228. How many cases in division of compound numbers? 
229. What is the Ist case? What is the general rule for dividing a com- 
pound number by a simple number, whole or fractional? To which of its 
denominations is the dividend generally reduced? 230. If the divisor is 
a simple whole number, what is the rule? 
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PROOF.—Same as in division of simple numbers. 

Norxz.—lf the divisor is ® composite number, we may divide by 
its factors in succession, as in Art. 66. 

RemMaRK.—This rule may be used when the divisor has a com- 
mon or decimal fraction, by multiplying both numbers by the de- 
nominator of this fraction, which will convert the divisor into a 
whole number, and yet will not alter the quotient, (Art. 75). 


Divide 106 1b. 9 oz. 143 dr. of sugar equally among 8 


men. 


Sotution.—8 into 106 lb. gives Tbe: gee ds 
a quotient 13 1b., and 21b. = 82 02. 8)1 06 9 142% 
to be carried to the 9o0z. makin Soins aed 
& Ane. = 13-5 - 82 


410z.; 8 into 41 oz. gives a quotient. 
5 oz., and 1 oz. = 16 dr. to be carried to the 142 dr., making 302 dr.; 
8 into 302 dr. gives 34 dr. and the operation oF ts 


If $42 purchase 67 bu. 2 pk. 5 qt. & pt. of meal, how 
much will $1 purchase? | 


SotutTion.—Since 42=6 X 7, di- bu. pk. qt. p 
vide first by one of these factors, and 6) 6 Ts 13 
the resulting quotient by the other; the 7) 11 1 0 18? 
last quotient will be the one required. de ak 3 12 3. 


A man travels 1472 mi. 6 fur. 32 rd. in 59 days; how 
much a day does he average? 


mi,» ) fur; rds mi. 


59)1472 6 82(24 


292 
236 

Soturton.—As the divisor is 56 mi. 
larger than 12, and can not be 8 


separated into suitable factors, 
proceed as in lst example, per- 
forming the work by long, in- 


454 fur. (7 fur. 
413 


stead of short division. 41 fur. 
40 
167214. (2835 rd. 
118 
492 
472 
Ans. 24 mi. 7 fur. 2829 rd. 0 
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1. Divide 16 mi. 2 far. 29 rd. By ‘f 
Ans. 2 mi. 2 far. 27. a8 


2. 37 rd. 14 ft. 11. 28:ine by 18: | 
Ans. 2rd. 1 ft, 8.96 in. 


3. 43H. FL. 1gr. 3$na. by 33. Ans. 1H. FI. 333 na. 
4; 675C. 114.66 cu. ft. by 83. 
Ans. 8C. 18.8453 + eu. ft. 
5. 10sq.rd. 29sq. yd. 5 sq. ft. 94 sq. in. by LR 
Ans. 19 sq. yd. 4 sq. ft. 119747 sq. in. 
6. 1000A. by 160. Ans. 6A. 1R. 
7. 68q. mi. 85P. by 225 Ans. 170A. 2R. 28¢P 
» 8. 1245 cu. yd. 24 cu. ft. 1627 cu. in. by 11.3038 
Ans. 110 cu. yd. 6 cu. ft. 3388.4-+ cu. in. 
9. 88lb. 16 pwt. 17.6 er. by 54. 
Ans. 1 \b. Won. 11 pwt. 10.1+ gr. 
10. 3373 18¢r. by 12. Ans. 23 13D 163 gr. 
11. 600T. Tewt. 861b. by 29.06 
Ans. 20 T. 18 cwt. 20 1b. 14 oz. 12-++ dr. 
12. 62]b. av. 8o0z: by 96. Ans. 10 oz. 63 dr. 
La ob? gal. 2 qt. 1 pt. 3.36 gills by 723 
Ans. 4 gal. 1 qt. 1.79-+ gills. 
14. 19302 bu. by 6.215 
Ans. 3105 bu. 2 pk. 6 gt. 1.5+ pt. 
15. 53bu. spt. by 68. Ans. 8pk. 2 qt. 1.85— pt. 
16. T6yr. 108 da. 2hr. 38 min. 26.18 sec. ay, 45. 
Ans. lyr. 254 da. 27min. 31.25—see. 
17. 19 hr. 532 see. by "3 
Ans. 2hr. 26 min. 16.06-+ see. 
18. 152° 46’ 2” by 9. Ans. 16° 58’ 26§” 


Art. 231. Since the difference of time between two 
places, multiplied by 15, gives their difference of longitude, 
the product being. marked ° ’ ” instead of hy. min. and 
sec. : ee 


TO CHANGE DIFF. OF LONGITUDE TO DIFF. OF TIME, 


Ru.e.—Divide the difference of longitude by 15, according to 
the rule for Compound Division, and mark the quotient, hours, 
minutes, and seconds, instead of ° ’ ” 


ee: Nici J 
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Nore.—the division required by the rule can be shortened by 
canceling, in a manner similar to that explained in Art, 227, 


The difference of longitude between two places is 81° 
39’ 22”; what is their difference of time? 


L5\ Slee Bee oO 
5hr. 26min. 3775 sec. 
SoLtutTron.—l15 into 81° gives 5 (marked hr.), and 6° to be car- 
ried. Instead of multiplying 6 by 60, adding the 39’ and then 


dividing, proceed thus: 15 into 6° is the same as 15 into 6 X 60/= 


6 X 664 


“== 24’, and as 15 into 89’ gives 2’ for a quotient and 9/ 


1p 
remainder, the whole quotient is 26’ (marked min.), and remainder 
9x 664 
9’=9 &X 60’’, which divided by 15 gives ee = 86’, which with 


1,5 obtained by dividing 22/7 by 15 gives 87;%/’, (marked sec.) 
The ordinary mode of dividing will give the same result, and may 
be used if preferred. 


1. What time at Columbus (long. 83° 3’ W.), when it 
is 4 p. M. at Baltimore, (long. 76° 387’ W.)? . 
Ans. d hr. 84 min. 16 sec. Pp. M. 


-2. What time at Copenhagen (long. 12° 34’ 57” E.), 
when it is 10 Pp. Mm. at Mobile, (long. 88° 11’ W.)? 
Ans. 4hr. 48 min. 33sec. A. M. the day after. 


3. What time at Pittsburg (long. 79° 58’ W.), when it 
is 8 A. M. at Dublin, (long. 6° 20’ 30” W.)? 
Ans. 10 hr. 5 min. 30 sec. Pp. M. the day before. 
4. When it is noon at Louisville (long. 85° 30’ W.), 
what time at Bangor, (long. 68° 47’ W.)? 
Ans. Lhr. 6 min. 52 sec. p. Mm. 
5. When it is 6 p. Mm. at Havana (long. 82° 22’ 21” 
W.), what time is it at Paramatta, (long. 151° 1’ 35” E.)? 
Ans. 9hr. 83 min. 85{3 sec. A. M. the day after. 


6. What time at Cambridge, Eng., (long. 5’ 21” E.), 
when it is 9 p. m. at Cambridge, Mass., (long. 71° 7’ 21” 
W.)? Ans. Lhr. 44min. 50% sec. A. M. the day after. 

REVIEW.—230. What is the proof? If the divisor is a composite 
_number, what may be done? How can this rule be used when the divisor 
has a common or decimal fraction? 231. What is the rule for converting 

' difference of longitude into difference of time? Illustrate and prove it, 
How can the operations under the rule be shortened? 
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7. When it is 7 a. Mm. at Washington (long. 77° oO 30” 
W.), what time at Mexico, (long. 99° 5’ W.)? ‘elie 
Ans. 5 hr. 31 min. 46 see. a. M. 


CASE II. 


Art. 232. To divide one compound number by another | 


similar compound number, the quotient being an abstract 
number. 


Ruie.—Reduce both dividend and divisor to simple nets 


af the same denomination, and then divide. 
PRooF.—Same as in division of simple ee 


Norez.—It is generally best to reduce the numbers to their lowest 
denomination; if, after reduction, one or both contain a fraction, 
proceed as directed in division of decimal or common fractions. 

£ 


How often can a keg of 2 gal. 3 qt. 13 pt. be filled from 
a barrel of molasses containing 37% gal. ? 
SonurTion 874 gal.== 800 pt. and 2gal. 8 qt. 14 pt. = 23! pt.; 
7 9 
then 300 pt. +234 pt. = 800 F309 X = =f times. Ans. 
1. How many lunar months of 29 da. 12 hr. 44 min. 


2.84 sec., in a solar year, (Art. 196, Note)? 
Ans. 12.368 + 


2. How many steps, 2 ft. 9in. each, will a man take 
in going 34 miles? Ans. 6240. 


3. The wheels of a locomotive are 10 ft. Sin. in cir- 
cumference, and make 8 revolutions a second;-how soon 
will it run 100 miles? Ans. Lhr. 45 min. 36 see. 

4, The new half-dollar of the U. S. contains 7 pwt. 
AZ or. pure silver; how many dollars in 11 0z. 2 pwt. of 
pure silver, and if it be coined into 668. what is one 
shilling worth i mAUes8. currency? 

Ans. $15.413, and te —= F375 ct. 

5. How oy half eagles, each weighing “5 pwt. 9 er., 
and 21 car. 25 gr. fine, can be made of 1000 sovereigns, 
each weighing 5 pwt. 3.274 er.,and 22 car. fine? 

Ans. 9731938 
REVIEW. 939, What is ‘the rule for dividing one AEE) * Sitebet 
by another similar one? The proof? To which denomination is it best 
to reduce the numbers? 
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6x A comet moves 8° 17’ 223” in one day; in what 

time will it complete the circuit of the heavens, or 360°? 
Ans. 43 da, 10 hr. 16 min. 19 sec., nearly. 

7. How many persons can receive each $2 18 ct. 72m., 


out of a fund of $59 6} ct? ) Ans. 27. 
8. How many half-crowns, each worth 2s. 6d., are in 
£18 7s. 10}d.? Ans. 1477'2'5 


9, The Julian calendar assumed the year 365 da. 6hr., 
instead of 365 da. 5hr. 48 min. 48 sec., its true length; 
in how many years was a day gained? Ans. 1284 yr. 

10. In how many years is a day gained by the Grego- 
rian calendar, which allows for the fraction of a day by 
adding in 97 days in 400 years? = Ans. 3600 yr. 


=> 


ALIQUOT PARTS. 


Art. 288. Aliquot parts is a useful method of finding 
a product, when one or both of the factors is a compound 
number. The following is an example of the sort of 
problems to which it is generally applied. 


What cost 28 A. 8R. 25P. of land at $16 per acre? 


Sotution.—Multiply $16, the price aS 
of 1A., by 28; the product $448 is 16 
the price of 28A. 38R. is made up 298 


of 2R. and 1R.; the former is 4 of 


an A., and the latter 4 the former; nies 
obtain the price of 2R. by taking 3 Pres Se 
the price of 1A., or 4 of $16=$8; — - $448 

the price of 1R. is 4 of this—$4. 2R.=—4 8 

25 P. is equal to 20 P. and 5P.; the Liisa 4 
former is 4 of 1R., and worth § of 20P.=1 yee 
$4— $2: the latter being } of 20P, 5P.=} .00 


is worth } of $2 = $5 =—50ct. These $462.50 
results added, give the value of 28 A. 

3R. 25 P., = $462.50. The same result could be obtained by re- 
ducing 28 A. 3R. 25 P. to acres, viz: 28.90625 A., and multiplying 
it by 16. 


Arr. 234. This method can be applied when the mul- 
tiplicand is a compound number, as in the following ex- 
ample: 
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A travels 31 mi. - fur. 16 rd. in 1 hr.; hoa far will he 
go in 6 da. 9 hr. 18 min. 48 sec., (12 hr. to a day)? 


. 1, {Uy. ord. 
SonutTion.—This exam- m d 


ple is solved like the pre- oe be9 6 
ceding, except that the mul- 9 
tiplicationgs and divisions da. hr. Spt 
are performed on a com- 6=8x9'264 4 32 
pound instead of a simple 15 min. = + | it Ff 
number. ogee eae 2 | 1 18% 
One of the most valuable 80 sec, = i OF 
applications of aliquot parts 15 iy 475 
is when the product is to be 8 wot 49 
U.S. money; for instance, 998 6 2433 


If $47.52 is paid for the use of money 1 yr., how much 
ought to be paid for using it 4yr. 7 mon. 19 da.? 


Sonutron.—When money is $47.52 
paid for the use of money, 1 month 4 
is reckoned 30 days, and the aliquot 190.08 
parts taken accordingly. The mills 6 mon.=1]| 98 : 6G 
in the result are usually neglected py Ae 3 : 96 
if they are under 5; but, if they are TS da. oe Figs: } 276 
5 or over, they are houetes 1 cent. 1 ds ace 1 29 
The above result would be called Dag Mest oie 
$220.31. $220.308 


ReMARK.—When the number of which parts are taken, ends in 
0, the simplest way is to take the tenths, instead of halves, fourths, &c. 
In the example above, since 1 mon. = 380 da., separate 19 da. into 
18 da. and 1 da.; the former is ;°5 of 30 da., and the value corres-— 
ponding is found by multiplying the value for 1 mon. (3.96) by 
;'9 =.6, which is the same as to multiply by 6, and set the figures 
of the npoduce 2.3876 one place farther to the rites 


Art. 285. In all questions in aliquot parts, one of 
the numbers indicates a vate, and the other is a compound 
number whose value at this rate is to be found. 


RULE FOR ALIQUOT PARTS. 


Multiply the number indicating the rate by the number of that 
denomination for whose unit the rate is given, and separate the 


Renee. 033, What : is Aliquot parts? Explain its use. 234. What 
kind of a number may the multiplicand be? 
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numbers of the other boiminations into parts whose values can 
be obtained directl) y by a simple division or multiplication of one 
of the preceding values. Add these different values; the resull 
will be the entire value required. 


Nore.—Sometimes one of the values may be obtained by adding 
or subtracting two preceding values instead of -by multiplying or 
dividing. 

EXAMPLES FOR PRACTICE. 2 


1. If a person travel 4mi. 5fur. 10rd. 12 ft. 4in. in 
Lhr., how far will he travel in 7 hr. 837 min. 28 sec. ? 
Ans. 85 mi. 4 fur. 6rd. 2 ft. 34 5 in. 
2. What cost 86 yd. 38qr. 2na. of cloth at $2.43 


3 


per yard? (Turn 7 into a décimals Ans. $211.76 
3. Find the cost of 231A. 1R. 34P. of land at 


$17.28 per A. Ans. $3999.672 
4. What is the cost of 127 yd. of carpet at $1. 873 

per yd.? Ans. $238.123 

SoLnur1on.~-Here the only 127 
compound number is the rate ex- 1372: 
pressed in Federal money. Take = 
it as the multiplier. (8127 

The cost of 127yd. at $1 per OOct. = 2) 63.50 
yd. is $127; by taking suitable 25ct. =z eee 5 
parts of this, the cost of 127yd. 12ict.= 2 15.8735 


is found at 50 ct., 25 ct., 124 ct., a $238.12: 

yd. respectively. The sum of all 

these i is the cost of 127 yd. at $1.875 a yd. Therefore, aliquot parts 
can be used to find the value of any number of articles, when the 
value of one is known in U. 8. money, by finding their cost at $l a 
piece, and taking such aliquot parts of this as are necessary to make 
the cost at the given price. 


5. Find the cost of 42 cu. yd. 24 cu. ft. of earth at 


$1.25 a cu. yd. Ans. $53.61 
6. Of Tlb. 80z. 16 pwt. ll gr. of gold at $15.46 an 
OZ. ae. $1435.04 


REVIEW.—234. What is one of its most valawhia iapplieddon’® Give 
an example. 225: In questions in aliquot parts what relation exists be- 
tween the two quantities? What is the rule for aliquot parts? How can 
a Value sometimes be obtained? How can the value of any number of 
articles be found when the price of one is given in U. S. money? 


, a 
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7. Find the cost of 6T. 13 cwt. 2qr. 21 Ib. of meer, 
at $4.68? a ewt. Ans. $626.77 
8: Of 3b. Toz. of cheese, at 15ct.alb. Ans. 51 ys ob 
9. Lyd. of cloth is ponk dqt. Lpt. 2 gills of wine: 
what is 47 yd. 2 qr. Lna. worth? Ans. gel 2 at. 23 gill. 


10. In 1 wine gallon are 231 cu. in.: how many cu. in. 


in 24 gal. Sqt. 1 pt. 24 gills? Ans. 576464 
11. In 1 heer callon are 282 cu.in.: how many cu. in. 
in 38 gal. 1 qt. 1 pt. of beer? Ans. 108213 
12. In 1 bushel are 2150.42 cu. in.: how nang Oy. in. 
in 15 bu. 1 pk. 6 qt. 1 pt? Ans. 33 230.7 + 
13. What is the aie of 29 gal. 2 qt. L pt. of wine, at 
$2.25 a gal.? Ans. $66. 658 
14. What is the value of 46 gal. 1 qt. 17 pt. of beer, at 
50 ct. a gal.? Ans. $13. 944 
15. What is the value of 10 bu. 3 pk. 5 qt. of corn, at 
625 ct. a bu.? Ans. $6. 82 — 


16. If £3 6s. silver weigh 1lb. Tr., how much will 
weigh 17 1b. 11 oz. 16 pwt. 9 or, ? Ans. £59 7s. = 

17, Built 8rd. 14ft.10in. of fence in 1 da.; how 
much. can I build in 8wk. 5da. 9hr. 46 min if Ida. = 
10 bw, andl wk.=6da.? Ans. 213rd. 6ft. Lin., nearly. 

18. If a man is 2hr. 25min. 58sec. in digging a cu. 
yd. of earth, how long will he be in digging 44 cu. yd. 
22-cu., ft.7 Ans. 108 hr. 46 min. 3133 sec. 

19. A comet moves 24° 6’ 49” in 1 hr.; how far will 
it go in Ghr. 14min. 52 sec.?. Ans. 150° 39/ 23.2 fe os 

20. A pendulum beating 54000 times a day, beats how 

often in 4da. 8hr. 20 min. 5 sec.? Ans. 2235035 times. . om 


Art. 236. Aliquot parts can be applied to making out 
bills in U. 8. money, when the prices of the items are 
given in State currencies. | 

What cost 333 gal. of wine, at 14s. Tad. a age New 
England ae, 


SotutTron.—The tables of State $334 = $383.50 
currencies, (Art. 207), show that in 9 


the New England States, 6s.=$1. 49, —9 $67 

The cost at 6s. or $1 a gal. is $33.50, — pe aearrs 11.167 
from which, by multiplying and taking 6d.=—3 2.799 
suitable parts, the cost at 12s., 2s., 6d., 1 acu 698 
13d. is found; the sum of these is the oe eco 
cost at 14s. Thd., as required. $ .66 2 


- 


ALIQUOT PARTS. 185 


—_—. 


What cost, in New England currency, 
35 yd. cloth, at 7s. 6d. a yd.? Ans. $43.75 
19% yd. of muslin, at 2s. 4d.a yd.? Ans. $7.68 
. 26 caps, at 8s. 6d. a piece? Ans. $36.83 
103 doz. copy books, at 4s. 8d.a doz.? Ans. $7.44 
158 lb. starch, at 9d.-a lb.? Ans. $19.75 
451b.10 oz. butter, at 2s. 8d. per lb.? Ans. $20.28 


Sucanstion.—45 lb. 10 oz. = 453 Ib. = 45.625 Ib. 


7. 34da. work, at 5s. 4d. a day.? Ans. $30.22 
8. 18doz.and 8eggs, at 1s. 10d.a doz.? Ans. $5.70 
9 
0 


oO 


. T2bu. 3pk. Gorn, at 3s. 38d. a bu.? Ans. $39.41 
10. 86% yd. carpet,at 10s, 5d.a yd.? Ans. $150.82 
Art. 237. What cost, in New York currency, 
1. 14g yee of calico, at 1s. 2d. a yd.? Ans. $2.15 
2. 12bbl. potatoes, containing 24 bu. each, at 4s. 64d. 
a bu.? ; Ans. $16.873 
3. 2 bu. 3 pk. 6 qt. of dried peaches, at 17s. 8d. a bu.? 
Ans. $6.49 
4. 4gal. 1 qt. 1pt. oil, at 2s. 8d.a gal.? Ans. $1.23 
5. 88 dictionaries, at 5s. 6d. a-piece? Ans. $22.683 
6. 49 boxes matches, at 43d. a-piece? Ans. $2.30 


Art. 288. What cost, in Pennsylvania currency, 


5 qt. 1 pt. molasses, at 2s. a qt.? Ans... Feeta 
1 box candles (40 Ib.), at 1s. 8d. a lb.? Ans. $8.89 
12 lb. of coffee, at 10d. a lb.? Ans. $1.38 
9 gal. 2 qt. L pt. of milk, at 6d. a qt.? Ans. $2.57 
4wk. 5 da. wages, at 13s. 4d.a week? Ans. $8.38 
23rd.105ft. of fencing, at 20s. ard.? Ans. $63.03 


OD om oo bo HE 


Art. 239. What cost, in S. Carolina currency, 


18 gal. 3 qt. of oil, at 3s. 6d. a gal.? Ans. $10.314 

A ham of 174 1b., at 11d. a lb.? Ans. $3.4383 

43 1b. of butter, at 1s. 43d. a lb.? Ans. $12.67 

16% yd. of silk, at 8s. 3d. a yd.? Ans. $29.88 
i : 
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Art. 240. What cost, in "Canade curreney, 


Mi, 


1. Tegal. 1 qt. of honey, at 6s. 10d. a gal.? Ans. $9. 91 

2. 5bu. 1 pk. 7 qt. of dried apples, at 16s. 8d. a bu.? — 
Ans, $18.20" nga 

Arr. 241. MISCELLANEOUS EXAMPLES. - 


1. How long is a rope winding 276 times round a tree, : 
whose circum. is 4 yd. 2ft. 63in.? Ans. 1839 yd. 4 in. 

2. What is the area of a field, length 67 rd. 8 ft. 5 ins 
breadth 39 rd. 11 ft. 2in.? Aes. 16A. 2K. 38+ P. 

3. How many bbl. (313 w. gal.) in a room 22 ft. 3 i in, 
long, 16 ft. ae wide, 11 ft. 4in. high? Ans. 98875 

4. How many bu. in a bin, 8 ft. 10i in. long, 4 ft. 6 in. 
wide, 3 ft. 2 in. high ? Ans. 101 bu. 5 qt., nearly. 

5. How much land in a rectangular field, 83.44 ch. 
long, 56.27 ch. wide? Ans, 469 A. 2B. 2.7008 P.- 

6. A bought a pipe of wine (137 gal.), lost 9 gal. 2 qt. 
13 pt. by leakage, and sold the rest at $2.3 er gal.: 
Fy fagah dids We wendiee ? Ans. $ iy palit 

2 %. How many quart, pint, and half-pint bottles, of each 
an equal number, can be filled out of a cask containin Be 
44 gal. 2 qt. 1 pt. "9 Ans. 102. 4 

8. A man can mow in 1 day, 2A. 3R. 20 P. of grass: 

in what time will he mow 78 A. 1R. 36P., alee * 


“30 hr. to a day ? : Ans. 27 da. 2 hr. yer min._ 
9. What is the value of 16Ib. 7 oz. 12 pwt. 3 er. of 
gold, at $15.85 an oz.? Ans. $3163.76. 


10. If 1 cu. ft. of water weigh 623 1b., what is the 
weight of the water in a room 20 ft. sie 15 ft. 5i in. a 
9 ft. 10 in. high? Ans. 94T. 14 ewt. 8 qr. 2138 

ay Lf.a ship sail 10 mi. 6 fur. 184 rd. per noue oe 
~ long will it be in going 3236 mi. 2 fur. 36.508 rd. ? 

Ans. 12 da. 11 hr. 28 min. 6+ see. 

12. In a rectangular field, are 160 A. 2R. 36P.; one 
side is 74.18ch.: what is the other? Ans. 21.67—ch. 

13. How thin is a cu. in. of gold, beaten so as to cover | 
a space 46 ft. 10 in. by 41 ft. 8in.? Ans. x57o00 in. 

14. When [I arrived at Cincinnati, my watch, which 
kept time correctly, was 42 min. fast: from which direc- 
tion had I come, and how far in that direction had” 
traveled ? Ans. From the east; 5648 mi. 


Nors.—A degree of longitude at Cincinnati is about 5 
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XII. RATIO. 


Art. 242. Ratio is a Latin word signifying relation or 
connection; in Arithmetic, it means the relation of one 
number to another, expressed by their quotient. 


The ratio - 2 bu. to 5bu. is 3; or 10 yd. to 8 yd. is 3%); showing 
that 5 bu. are 3 of 2 bu., and 8 yd. ;°5 of 10 yd. 


Ratio exists only between quantities of the same kind, 
since only such can be divided, one by the other. 

Since a ratio is a quotient, it is an abstract number, 
(Art. 60), showing how many times one number contains 
the whole or part. “of poacher, 


Art, 243. The ratio of two numbers is indicated by 
writing them in the order in which they are mentioned, 
with a colon (:) between them. 

The ratio of 4 to 9 is written 4: 9; of 23 to 4.65, is written 
21: 4.65; of 2ft. 8in. tol yd. 1ft., is written 2ft. 8in.: Lyd. 1 ft. 


Each number is called a term of the ratio, and both 
together a couplet or ratio. The first term of a ratio is 
the antecedent, which means going before; the 2d term is 
the consequent, which means following. 

A simple ratio is a single ratio of two terms; as,3 :4=3 


-A compound ratio is the product of two or more simple 


ratios; as, 4X 5:3 t= 35 is the product of the sim- 


ple ratios 4: 3=2 and 5: 7=#. 
The value of a ratio depends not on the absolute, but 
on the relative size of its terms. “ 


TO FIND THE VALUE OF ANY RATIO, 


Ruiz.—LExzpress the terms in the same denomination; take the 
consequent as the numerator, and the antecedent as the denomi- 
nator of a common fraction ; this fraction reduced to its simplest 
form, will be the ratio required. 


Rey re w.242. What is the meaning of Ratio? What is ratio in 
3 - Arithmetic? Give examples. When can two quantities have ratio? 

of cir d of a number is every ratio? Why? 243. How isa ratio indi. 
5 Give examples. 


J 
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Notrse.—The French method of obtaining the ratio has been 
adopted here. The English method makes the antecedent the nu- 
merator, and the consequent the denominator of the fraction; the 
ratio of 3in. to 7in., by the French method, is 4; by the English, 3, 


Since the value of a ratio is equal to the consequent 
divided by the antecedent, it follows that 


The antecedent is equal to the consequent divided by the 
value of the ratio; and that 

The consequent is equal to the antecedent multiplied by the 
value of the ratio. 


Hence, if the value of a ratio is known, and one of its 
terms, the other can be found. 


What is the ratio of 9 to 15? 
Sorution—9: 15= 1) = § —12 Ans. 
What is the ratio of 2A. 3R. 25P. tol A.? 


Sonurion.—2A. 8R. 25P.: 1A. or 465 P. : 160 P.,= 489 = 
32 Ans. 


What is the ratio of 42 to 24? Ans. ¥. 


a 


23 
Sue@cestion.—Here the rule gives a complex fraction rey which 
8 
is reduced by Art. 182. 
What is the ratio of 7.108 to 9.263? 


gb; 27.8 
Fa = 2) = 27-800 
Sou 7.108 9.263 = 7108 108 ay 31.304 (Art. 132 a7 oa0 
27800 _ 6950 (Art. 155). Ans. 


FIND THE RATIO 


OE 7.t0.53 of 9 tol; of 2t04; of 13to6; of 86to50; 
of 112t016; of 22 24044: of 78 to13i; of 91 to 6: of 20) 
tolt; oF Bis to 43, 

JM a; gape 45 Ivey 74.18; TEs soa; ves ee. 

Ger0f-25 245, of 6.5 : 018, of 92 : Tos OF. 
18.75, of 42 : 9.8, of $: i x; 4 
of 2.176 : 14.3, of 6.37% 2384, 


17 1 4 § 1 5 1 75 311 ] 4 
Ans. 1a, 500, 13, 37, 270, ae 14; ‘sx7, 6847, 53, 45. 


REVIEW.—243. What is each of the numbers called? What are both 
together called? Which is the antecedent? Which, the consequent? Why 
so called? What is asimple ratio? A compound ratio? What does the 
value of a ratio depend on? 


- 
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Sue Oreo ft. Gin. to-S-ydy 1 ft. 10 in. | Ans. 43 
4. Of 4mi. 6 fur. 20rd. to 1 mi. 2fur. 16rd. Ans. 194 
DyOLIG.A.41S B25 Po: 6.A..2.R. 10:P. «Ans 3 
6.2 OF 2 Cob? enafts: 15. Ans. 7&4 
7. Of 31b. 10 oz. 6 pwt. 103 gr. : 2 Ib. 142 pwt. 
Ans. +7333 
8. Cir = 33 1D: 5% Vi 14. 52 er. Ans. 24%35"5 
9. Of 13 Ib. : 91b. 15.2 dr. Ans. 328 
10. Of 14T. 12 cwt. 1 qr. 18.44 lb. : 7 ewt. 43 Ib. 
Ans. 7394239 
11. Of 3 qt. 13 gills : 8 gal. 1 pt. Ans. 107% 
12. Of 10 gal. 1.54 pt. : 7 gal. 2qt. .98pt. Ans. 2547 
13. Of 56 bu. 2 pk. 1 gt. : 85 bu. 3 pk. 6.055 qt. 
Ans. $483 
14. Of d5hr. 26 min. 44§ sec. : 8% da. Ans. 144242 
15. Of 2yr. 22da.: Tyr. 216 da. Ans. 383984 
W620 Gr 42% 15) 2727 90% Ans. e085 
17. If the antecedent is 7 and the ratio 14, what is 
the consequent? Ans. 103 
18. If the consequent is $13.42? and the ratio 3, what 
is the antecedent? Ans. $35.803 
19. If the antecedent is 22 and the ratio 6.048, what 
is the consequent? Ans. 15.7248 
20. If the consequent is 6 yd. 2 ft. 8} in. and the ratio 
is 83, what is the antecedent? Ans, 2 ¥ar2 em 


21. If the antecedent is 5bu. 1.68 pt. and the ratio 
is 5%, what is the consequent? Ans. 29bu. 1 pk. 2 qt. 3" 73 pt. 


22. Ifthe antecedent is 24.075 and the ratio is . 1664, 


what is the consequent? Ane 4.00608 
23. If the consequent is # and the ratio 3, what is the 
antecedent ? Ans. 1732 


24. If the consequent is 271b. 50z. 14dr. and the ae 
is 2, what is the antecedent? Ans. 451b. 9oz. 123 dr. 

25. If the consequent is $7.43? and the ratio 23, what 
is the antecedent? Ans. $3.18? 


Revirw.—243. What is the rule for finding the value of a ratio? How 
many methods of valuing a ratio? Explain the difference. What is the 
antecedent equal to? The consequent? How is the ratio of two mixed 

numbers fuund? How is the ratio of two decimals “se wo 


a 


eee RAY’S HIGHER ARITHMETIC. 


26. Find the value of $2. 36 - $10, of 373 te: : 335 ct., 
of $18.662 : $44, of $22 : 22 ct. Ans. 324, §, $3, 100 


Art. 244. Two ratios may be formed with the same 
two numbers, by taking each of them in succession as the 
standard of comparison; thus, the ratio between 5 and 7 
is 5 or 7; the former is the ratio Hes 5 to 7, and the latter, 
the ratio of 7 to 5. 

One of the ratios which can be formed with two num- 
bers will be an improper fraction, and the other a proper 
fraction; for the sake of distinction, call the former the 
increasing ratio, and the latter the decreasing ratio. If the 
two quantities are equal, the ratio, which ever way it is 
formed, will be equal to 1, and therefore neither increas- 
ing nor decreasing, but a ratio of equality. 


> 


TO MAKE AN INCREASING OR DECREASING RATIO, 


Ruve.— Write the two numbers in the form of an improper 
Sraction, to express an increasing ratio; but in the form of a 
proper fraction, to erpress a decreasing ratio. 

1. Make an increasing ratio with 7 and 18, with 53 
and 47, with 3 yd. 2 ft. and 8 yd. lft. 5in., with 62 and 
6.38. Ans. 1°, To) 135: 1278 

2. Make a decreasing ratio ig 23 and 24, 
and 93, with 8 gal. 1 pt. and 2 gal. 2 Gh with 134 and 
153 Ans. 33, 29% § 4% 

Art. 245. Since every ratio is a fraction whose numer- 
ator is the consequent, and denominator the antecedent, 
whatever is true of a fraction is true of a ratio; hence, 


1st. Multiplying the consequent or dividing the antecedent, 
multiplies the ratio. (Arts. 112 and 115.) 


The ratio 10: 4 is 4, = 2; if the consequent be multiplied by 8, 
the ratio 10: 12 is 14 —§, which is the former ratio ae yy 
8; if the antecedent be divided by 2, the ratio 5:4 is 4, which is 
the former ratio multiplied by 2. 


2d. Multiplying the antecedent or dividing the consequent 
divides the ratio. (Arts. 113 and 114.) 


ReEview.—244,. How many ratios can be formed with two numbers? 
Give an example. How are they distinguished? What is a ratio of 
equality? What is the rule for making an increasing or decreasing ratio? 
245. How is a ratio multiplied? Why? How is aratio divided? Why? 
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The matin 7 O38) $3 if the consequent be divided by 3, the ratio 
7: Quis Z, which is the former ratio ea by 8; if the antecedent 
be multiplied by 2, the ratio 14: 6 is ;5; = 3, which is the former 
ratio divided by 2. 

3d. Multiplying or dividing both terms of a ratio by a 
number, does not alter its value. (Arts. 116 and 117.) 

The ratio 9: 6 is §—=2; if both terms are multiplied by 2, the 

Ja, still; if both terms be divided by 3, the 
the same as at first. 


XIII. PROPORTION. 


Art. 246. Proportion is an expression of equal ratios. 

The ratios 8: 5 and 6: 10 are equal, each being of the 
value 3. Placing a double colon (: :) between them, forms 
the proportion 3:5::6: 10, read 8 is to 5 as 6 ts to 10, 
or the ratio of 8 to 5 ts equal to the ratio of 6 to 10. 


REMARK.—Either ratio may be written first; thus,6:10::3:5 
is the same as 3:5:: 6:10, since each expresses the equality of 
the same ratios. 

Instead of the double colon, the sign of equality is sometimes 
used; as, 3: 5==6: 10, is the same as 3: 5::6: 10. 


A proportion with more than two equal ratios is called 
a continued proportion, as 8:.5::6:10::9:15; but 
a proportion in Arithmetic generally contains only two 
equal ratios, and has 4 terms, since each ratio has 2 terms. 


Since each ratio has an antecedent and consequent, every 
proportion has two antecedents and two consequents, the 
Ist and 3d terms being the antecedents, and the 2d and 
4th the consequents. 

The first and last terms of a proportion are called the 
extremes; the middle terms, the means. All the terms are 
called proportionals, and the last term is said to be a fourth 
proportional to the other 3 in their order. 


Ratio is the relation between two numbers shown by their quotient: 
proportion is the relation between. two ratios shown by their equality. 
The former has two terms, the latter four. +, 


Review.—245. How is a ratio altered in form ane not in  WRERS? 
Why? 246. What is Proportion? Give an example. How is it written? 
What other way? What is a continued proportion ? 


192 RAY’S HIGHER ARITHMETIC. 


Three numbers are in proportion, when the Ist has the 
same ratio to the 2d as the 2d has to the 3d; thus, 4, 8 
and 16 are in proportion, for 4: 8: : 8: 16, each ratio 
being 2. The second term is then called a mean propor- 
tional between the other two; and the last term a third 
proportional to the first and second. 


Art. 247. Variation is a general method of expressing 
proportion often used, and is either direct or inverse. 

Direct variation exists between two quantities when they 
increase together, or decrease together. 

Thus, the distance a ship goes at a uniform rate, varies directly as 
the time it sails; which means that the ratio of any two distances 
is equal to the ratio of the corresponding times taken in the 
same order. 

Inverse variation exists between two quantities when 
one increases as the other decreases. 

Thus, the time in which a piece of work will be done, varies 
inversely as the number of men employed; which means that the 
ratio of any two times is equal to the ratio of the numbers of men 
employed for those times, taken in reverse order. 


Art. 248. Since only equal ratios form a proportion, 
to determine the truth of a proportion, 

Find the value of each ratio in the proportion; tf these 
ratios are equal, the proportion is true; if not, it is false. 

Thus, 8: 10:: 12:15 is a true proportion, the ratios ,° and 13 
being each equal to oy but 9:5::38:2 is not, because the ratios 
5 and 3 are not equal, the former being %, the latter §. 


WHICH ARE TRUE PROPORTIONS, AND WHICH NOT? 
ees 10 33212, cand 4 oS eaeas, 
2902.t., dang! Yydy4- in, cy 1629 etal Gl. 

See 1654-210: : 2bu."8 pk: #3 yd. Qar: 

4. 8hr.18min.:‘7hr.20min.: : Qgal. 1 qt.: 4gal. 2 qt. 


REVIEW.—246. How many ratios in a proportion generally? How 
many antecedents? How many consequents? What are the extremes? 
The means? What are the terms called? The last term? How are Ratio - 
and Proportion distinguished? When are three numbers in Proportion? 
What is the second term then called? What is the third term called? 
247, What is variation? What two kinds? What is direct variation? 
Give an example. What is inverse variation? Give an example. 
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5. $5.3834 : $12: : Zewt. : 150 Ib. 

6. T6yd. 1ft. 10in. :; 13rd. 73 ft. : : $17.182 : $163 
7. 16.208: 9%::9A.1R.63P.:5A. 3R.37.64P. 
8. 23T. Sewt. Lqr. 15 lb. : 8T. 2ewt. 8qr. 14 1b.: : 


2 gal. 2 qt. : 3qt. 1 pt. 
9. £317s. 83d.: £8 10s. 8id.::164bu.: 35 bu. 3 pk. 
10. 22°12’ 413”:58° 7 6.42”::1.3 hr.: 3 hr. 44 min. 
1. 251b. Tr. : 24 1b. av. : + $6 : $7. 
2. dyd.2ft.9in.: 9H, FI. 38na.: : $7.75 : $94 


PROPOSITION. 
Art. 249. In every true proportion, the product of the 


numbers in the means is equal to the product of those in the 
extremes. 

DEMONSTRATION—In every true proportion, as 5: 3:: 10: 6, the 
ratios are equal, viz: = 5%. If both terms of the first ratio be 
multiplied by 10, and both terms of the second ratio by 5, their 
values are not altered and they are still equal, viz: 2X +8 =;%% 3 

The denominators of these fractions, having the same factors, are 
equal; to make the fractions equal, the numerators must also be 
equal; that is, 3 xX 10=6 & 5; but 3 X10 is the product of the 
numbers in the means, and 6 X 5, the product of those in the ex- 
tremes; hence, the proposition is proved. ¥ 


CoroLuaRy 1.—Lither extreme is equal to the product of 
the means divided by the other extreme. 


CoroLuARy 2.—Fither mean is equal to the product of 
the extremes divided by the other mean. 


The truth or falsity of a proportion can be determined 
by this proposition; the corollaries serve to find any term 
of a proportion, when the other three are known. 


Thus, if the 1st, 2d, and 3d terms of a proportion are 6, 10, and 
15, it may be written 6: 10:: 15: ( ); the 4th term is represented 
by a parenthesis, and found by Cor. 1 to be 19%1°5==25, The un- 
known term, 25, must be of the same denomination as the other 
term, 15, of the same ratio. 

ReMARK.—Before applying the proposition or its corollaries, the 
terms of each ratio must be of the same denomination. 


Review.—248. How do we determine the truth or falsity of any 
proportion? 249. What relation exists between the extremes and meana 
in every true proportion? Prove it 

17 
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FIND THE UNKNOWN TERM OF . 
its 12:16::():5 and 33: Ga 
Ans. 6 “i oe 
2. 1bu. 2pk. 6qt.: 6bu. 3 pk. : : $3.87% : ( ). 
Ans. $15.50 
3. (): 4hr. 30 min. : : 23 mi. : 3.875 mi. 
Ans. 5 hr. 20 min. 
4, 2.16A.:()::£18 6s. 8d.: £15. Ans. 2.43 A. 
5. 1[2yd. 8qr.: 46 yd. 8qgr,:: ( ): OT. Lewes. 
Ans. 1 T. 18 ewt. 
6. $162.56% : $270.932 : : 234 men. : ( ). 
Ans. 590 men. 
Ge AOL BL’ OF ..( 3:58 he; 86min, : Dhr. 42 min. 
J Ans. 34° 53! 217” 
8. $16: 45et.::11b. Qoz.av.: (). Ans. 114 dr. 
9. 5mi. 3fur. 80rd. : Tmi. 10rd. : : ( ) : 54 horses 
Ans. 42 horses. 
10. 33bu. I pk. of potatoes : ( ):: 4bu. Ipk. of 
apples : 2bu. 2 pk. of apples. Ans. 19 bu. of potatoes. 


we 
X SIMPLE PROPORTION. 


ArT. 250. Simple Proportion is a method of solving 
practical questions by a ratio or proportion; it is some- 
times called the ule of Three, because, the answer is 
obtained by finding one term of a proportion whose other 
three terms are known. 


_ Tf 5 qt. of strawberries cost 75 ct., what are 9 qt. worth 
at the same rate? 

Sotution py Ananysts.—If 5 qt. cost 75ct., 1qt. costs % of 75ct. 
==15ct., and 9 qt. cost 9 times 15 ct. = 135 ct. = $1.35. 

ae BY Proportion.—Since the cost of each quart is the 
game, the whole cost varies directly as the number of qt.; that is, 
9 qt. being $ of 5qt. are worth 2 as much, or % of 75 ct. = 947° ct. 

== $1.35. Or, the ratio of the quantities being the same as the ratio 


of their costs, we have 5qt.: 9qt.:: 75et.:( ), in which the re- 
ie: term is found, by Cor. Ist, Art. 249, to be 9°575 = 135 et. Se 


ae 
Revirw.—249. What is Cor. lst? Cor. 2d? Of what use is the pro- 


position? Of what use are the Corollaries? Give an example. 
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REMARK.—Simple Proportion is sometimes applied to questions 
which do not admit of solution in that way. In cases of doubt, 
resort to a close and careful analysis, or to the following test: 


A question to be. solved by Simple Proportion, must 
contain two kinds of quantities, and two of each kind; 
three of the quantities must be known and one required. 

The two given quantities which are of different kinds, 
must be so related, that when one is doubled the other is 
necessarily doubled or halved; in fact, they furnish the 
rate which is applied to the remaining given quantity to 
obtain the answer. Hence, 


TO SOLVE QUESTIONS BY SIMPLE PROPORTION, 


Rue. — With the two given quantities which are of the same 
kind, form an increasing or decreasing ratio, according as the 
answer should be greater or less than the third given quantity ; 
multiply the tnird quantity by this ratio, and the result will be 
the answer required. 


Norr.—Express the ratio in its simplest form, and cancel when 
possible. . 


For the benefit of those who prefer to state the question 
in the form of a proportion before commencing the opera- 
tion, we give the following 


Ruie.— Write that quantity for the 3d term which is of the 
same denomination as the answer; next to it, in the 2d term, put 
the larger or smaller of the other two quantities, according as the 
answer should be larger or smaller than the third term. The 
remaining given quantity is then put in the first term, and the 
fourth or required term, is found by multiplying the second and 
third terms together, and dividing their product by the first. 


aif 24 Ib. of sugar are worth 73 lb. of rice, how 
much sugar is 19.8 1b. of rice worth? 


19.8 19.8 11 __ 217.8 
SoLuTion.—— —— of 23 hb.=—— xq — = —— = 7.26 lb. Ans. 
Ty 74 80 
ve x 23 * . 
OF, 74: 19.8:: 22: (); 4th term =— 7i = 7.26 Ib. 
zg 


Rev ew.249. Of aaa oun habion will the required term be? 
Before applying the proposition or corollaries, what should be done’? 
250%, What is Simple Proportion? What is it sometimes called? “Why? 
Give an example. What is the solution by analysis? By a gee ? 
What kind of questions properly come under simple proportion ? §) 
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Belt 15 men do a piece of work in 93 da., how 1athe 
will 836 men be in doing the same? 


SoLturTion.—Since 86 men will require Jess time than 15 men to 
do the same work, se answer should be less than 93 da.; make a 
decreasing ratio, 42, and multiply the remaining sisiidty by it: 
ae By g8 = 18 X 8 =4da. Ans. 


3. If I walk 103 mi. in 8 hr., how far will I go in 
10 hr., at the same rate? Ans. 35 mi. 

4, Te the fore-wheel of a carriage is 8ft. Zin. in cir- 
cun.ference, and turns round 670 “times, how often will 
the hind- wheel, which is 11 ft. 8in. in circumference, turn 


round in going the same distance? Ans. 469 times. 
5. If a horse trot 8mi. in 8 min. 15 sec., how far can 
he trot in an hour at the same rate? Ans. 213°; mi. 
6. What is a servant’s wages for 8 wk. 5da., at $1.75 
per week? Ans. $6.50 
7. What is a bbl. of powder containing 132 lb. worth, 
if 15 lb. are sold for $5.43? ? Ans. $47.85 


8. A body of soldiers are 42 in rank when they are 
24 in file: if they were 36 in rank, how many in file 


would there be ? Ans. 28 
9. If a pulse beats 28 times in 16sec., how many 
times a minute is that? Ans. 105. 


10. On 15 successive squares are 614 houses: how far 
from No. Lis No. 277? Ans. 6874, or nearly 7 squares. 
11. If a cane 8ft. 4in. long,. held upright, casts a 
shadow 2 ft. Lin. long, how high is a tree whose shadow 
at the same time is 25 ft. 9 in. Ans. 41 ft. 22 in. 
12. If a horse draw 25 bu. “ee coal, each 801b., how 
many bu. of coke, each 96 1b., can he ras) Ans. 202 
13. If a farm of 160A. lyf for $450, how much 
should be charged for one of 840 A.? Ans. $2362. 50 
14. If 184d. sterling, equals 25 ct. U. S. money, what 
is a half-crown (2s. 6d.) worth? — Ans. 413 ct. 
15. A gfocer has a false gallon, containing 3 qt. 12 pt.: 
what is the worth of the liquor that he sells for $240, 
and his gain by the cheat? Ans. $225, and $15: gain. 
16. If he uses 147 oz. for a pound, how much dod he 
cheat gel selling sugar for $27.52? Ans. $2. 15 


R EVIEW. v.—250. What j is ths ais for soliee AS ERS by sivipts oe 
portion? How should the ratio be expressed? What is the oe rule 


for simple proportion ? 
, 


wee, 
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17. An equatorial degree is 865000 ft.: how many ft. 
in 80° 24’ 87” of the same? Ans. 2984975175 
18. If a pendulum beats 5000 times a day, how often 
does it beat in 2hr. 20 min. 5sec.? Ans. 486143 times. 
19. If I do a piece. of work in 108 days, of 82 hr., 
how many days of 67 hr. would I be? Ans. 186. 
20. A man borrows $1750, and keeps it 1 yr. 8 mon.: 
how long should he lend $1200 to compensate for the 
favor? Ans. 2 yr. 5 mon. 5 da. 
21. A garrison has food to last 9 mon., giving each 
man 1 lb. 2 0z. a day: what should be a man’s daily allow- 
ance, to make the same food last 1 yr.8mon.? Ans. 87'5 07. 
22. A garrison of 560 men have provisions to last 
during a siege at the rate of 1lb. 4.02. a day per man; if 
the daily allowance is reduced to 14 oz. per man, how large 
a reinforcement could be received? Ans. 240 men. 
23. A shadow of a cloud moves 400 ft. in 183 sec.: 
what was the wind’s velocity per hour? Ans. 147% mi. 
24. If 1lb. Troy of English standard silver be worth 
£3 6s., what is 1 lb. av. worth? Ans. £4 22d. 
25. If I goa journey in 12? days, at 40 mi. a day, how 
long would I be at 297 mi. a day? | Ans. 17% da. 
26. If $ of a ship are worth $6000, what is the whole 
of it worth? Ans. $10800. 


SueG@eEstion.—tThe two similar quantities in this question, are 
5 ninths of the ship, and 9 ninths of the ship. 


27. If A, worth $5840, is taxed $78.14, what is B 
worth, who is taxed $256.01? Ans. $191338.59 

28. What are 41b. 6 0z. of butter worth, at 28ct. a lb.? 
Ans. $1.224 

29. If I gain $160.29 in 2yr. 3mon., what would I 
gain in 5 yr. 6 mon., at that rate? Ans. $391.82 

30. If I gain $92.54 on $1156.75 worth of sugar, how 
much must I sell to gain $67.32? Ans. $841.50 worth. 

31. If coffee costing $255 is now worth $318.75, what 


did $1285.20 worth cost? Ans. $1028.16 
32. If I gain $7.75 by trading with $100, how much 
ought I gain on $847.56? Ans. $65.6859 


33. A has cloth at $3.25 a yd., and B has flour at 
$5.50 a bbl. If, in trading, A puts his cloth at $3.6232, 
what should B charge for his:flour? Ans. $6.137'5 

34. What is a pile of wood, 15 ft. long, 102 ft. high, 


and 12 ft. wide, worth, at $4.25 a cord? Ans. $62.75 
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35. Find 7 mon. rent, at $475 a yr. Ans. $277.08 
36. If a boat is rowed at the rate of 6 miles an hour, 
and is driven 44 feet in 9 strokes of the oar, how many 


strokes are made in a minute? Ans. 108 strokes. 
37. If % of a yd. of cloth cost $35, what is the worth 
of ? of an E. E.? Ans. $133 


In Fahrenheit’s thermometer, the freezing point of water 
is marked 32°, and the boiling point 212°: in the Centi- 
grade, the freezing point is 0°, and the boiling point 100°: 
in Reaumer’s, the freezing point is 0°, and the boiling 
point 80°. 

38. From these data, find the value of a degree of each 
thermometer in the degrees of the other two. Ans. 1° F. 
= $°R.=$°C.; 19°C. = 19°F. =F°R.; 1°R.=14°O. 
= gto F. 

39. Convert 108° F. to degrees of the other two ther- 
mometers. (First subtract 32°.) Ans. 339°R. and 425°O. 

40. Convert 25°R. to degrees of the other two ther- 


mometers. Ans. 814° C. and 88°F. 
41. Convert 46°C. to degrees of the other two ther- 
mometers. Ans. 86$°R. and 1144°F. 


In the working of machinery, it is ascertained that the 
available power is to the weight overcome, inversely as the 
distances they pass over in the same time. 

42. If the whole power applied is 180 1b. and moves 
4 ft., how far will it lift a weight of 9601b.? Ans. Gin. 


Nove.—The available power is taken 2 of the whole power, 4 being 
allowed for friction and other impediments. 


43. If 512 1b. be lifted 1 ft. 3in. by a power moving 
6 ft. 8in., what is the power ? Ans. 144 lb. 


Sueaustr1on.—Find the available power; then add 3 of itself. 


44. <A lifts a weight of 1440 1b. by a wheel and axle; 
for every 5 ft. of rope that passes through his hands, the 
weight rises 43 in: what power does he exert? Ans. 270 |b. 

45. A man weighing 198 1b. let himself down 54 ft. 
with a uniform motion, by a wheel and axle: if the weight 
at the hook rises 12 ft., how much is it? ~ Ans. 594 |b. 

46. 'Two bodies free to move, attract each other with 
forces that vary inversely as their weights. If the weights 
are 91lb. and 41b. and the smaller is attracted 10 ft., how 
far will the larger be attracted ? Ans. 4 ft. 53 in. 


47. Suppose the earth and moon to approach each other -— 


in obedience to this law, their weights being 49147 and — 
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123 : How many miles would the moon move 
while the earth moved 250 miles? Ans. 99892-+ mi. 


Can the following questions be solved by proportion ? 
(See Rem. Ast, 250.) & 


48. If 3 men mow 5 A. of grass in a day, how many 
men will mow 133 A. in a day? 

49. If 6 men build a wall in 7 da., how long would 10 
men be in doing the.same ? 

50. If I gain 15 cents each, by selling books at $4.80 
a doz., what is my gain on each at $5. 40 a doz.? 


‘ COMPOUND PROPORTION. 


ArT. 251. Compound Proportion is a method of solving 
questions by the use of a compound ratio, or byt more than 
one proportion. 


The questions to which Compound Proportion is applied 
resemble those under simple proportion; but the value of 
the quantity required depends not on one pair, but on two 
or more pairs of similar quantities: for instance, 


If 3 men mow 8A. of grass in 4da., how long would 
10 men be in mowing 86 A.? 


Sotutrion.—lIf the 10 men [gt step. 3, of A da. 
were to mow 8A. instead of 94 step. 4% of 2, of 4 da. 
86 A., the question would be _ 2 
one of Simple Proportion, and ~_ O5 da. Ans. 
the answer would be ;%5 of 4da., as shown in the 1st step of the 
operation; but this result being the time in sui: 10 men ppt 8 A, 
the time in which they will mow 86 A. will be %,° of it= %° of 33 
of 4da., as shown in the 2d step, which iien by dasweltiiion 
to 53 a5: Hence, a question in Compound Proportion, is only a suc- 
cession of questions in Simple Proportion, each of which gives a result 
to be used in the next, and the last result is the answer required. 


After sufficient practice, the successive steps may be 
dispensed with, and the answer written as a compound 
fraction at once. 


TO SOLVE QUESTIONS BY COMPOUND PROPORTION, 


Rute.—Form an increasing or decreasing ratio of each pair 
of similar quantities, as if the answer depended only on those 
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two and the odd term; wiles these riltos and the odd term 
together ; the product wal be the answer. 


Norr.—The odd term is the one which is unlike all the rest. 


To TracuEeRs.—Pupils should analyze each example thoroughly, 
and give the reasons for every step: such a course will be a valu- 
able training to the mental powers, and is the only way to clear up 
an otherwise obscure and difficult subject. 


If the proportional form is preferred, use a succession 
of simple proportions, as already explained, or the rule 
in “ Ray’s Arithmetic,” 8d Book, Art. 205. <A simple 
mode of stating questions in proportion is this 


RULE OF CAUSE AND EFFECT. 


Separate all the quantities contained in the question into two 
causes and their effects. 

Write, for the first term of a proportion, all the quantities 
that constitute the first cause; for the second term, all that con- 
stitute the second cause; for the third, all that constitute the effect 
of the first cause; and for the fourth, all that constitute the 
effect of the second cause. The required quantity may be indi- 
cated by a bracket, and. found by one of the rules in Art. 249. 


Nore.—The two causes must be exactly alike in the number and 
kind of their terms; and so must the two effects. 


1. If 6 men, in 10 days of 9hr. each, build 25rd. of 
fence, how many hours a day must 8 men work to build 
48 rd. in 12 days? 


SotutTron.—6 men 10da. and Q9hr. constitute the Ist cause, 
whose effect is 25rd.; 8 men 12da. and ( aa constitute the 2d 
cause, whose effect is 43 rd. Hence, 


6 men. 8 men. 

10da. Y.I2-da. + + 2brdi-> 48 rd. 

9 hr. Chr. 
And the required term is 651.0% 9*48 — 108 hr. a 249, Cor. 2.) 


2. A boy makes 8 steps, each 1 ft. 10in., while a man 
makes 5 steps, each 2 ft. 8in.: how far will the boy. go. 
while the man is going 87 miles? ; Ans. 4 mi. 


—— —— 


Pedied nw 261, What is Compound Proportion ? What does the value, x 
of the quantity required depend on? Solve the example. What is the ‘A 
rule? What is the odd term? What is the rule of cause ane effect? 


What is said of the —o causes? The two effects? ai, 
* 


~~, 


COMPOUND PROPORTION, 201 


3. If 18 pipes, each delivering 6 gal. per minute, fill 
a cistern in 2 hr. 16 min., how many pipes, each delivering 
20 gal. per minute, will fill a cistern 72 times as large as 
the first, in 3hr. 24 min.? Ans. 27. 
4. The use of $100 for 1 year is worth $8: what is 
the use of $4500 for 2yr. 8mon. worth? Ans. $960. 
5. If 12 men mow 25 A. of grass in 2 da. of 10% hr., 
how many hours a day must 14 men work to mow an 
80 A. field in 6 days? Ans. 9% hr. 
6. If 4 horses draw a railroad car 9 miles an hour, 
how many miles an hour can a steam engine of 150 horse- 
power drive a train of 12 such cars, the locomotive and 
tender being counted 8 cars? Ans. 224 mi. per hr. 

° 7. How many half eagles, each weighing 5 pwt. 9 er. 
and made of gold yo pure, are equivalent to 1000 Eng- 
lish sovereigns each weighing 5 pwt. 8.274 e¢r., and made 
of old +z pure? Ans, 9733938 

8. If the use of $3750 for 8 mon. is worth $68.75, 
what sum is that whose use for 2yr. 4 mon. is worth 

. $250? Ans. $3896.10 +. 

9. If the use of $1500 for 3yr. 8mon. 25da. is 
worth $336.25, what is the use of $100 for lyr. worth? 
Ans. $6. 
10. If 240 panes of glass 18in. long, 10in. wide, 
glaze a house, how many panes 16in. long by 12in. 
wide will glaze a row of 6 such houses? Ans. 1350. 
11. If it require 800 reams of paper to publish 5000 
volumes of a duodecimo book containing 320 pages, how 
many reams will be needed to publish 24000 copies of a 
book, octavo size, of 550 pages? Ans. 9900 reams. 
12. A man has a bin 7 ft. long by 22 ft. wide, and 2 ft. 
deep, which contains 28 bu. of corn: how deep must he 
make another, which is to be 18 ft. long by 1% ft. wide, 
in order to contain 120 bu.? Ans. 4% ft. 
13. If it require 4500 bricks, 8in. long by 4 in. wide, 
to pave a court-yard 40 ft. long by 25 ft. wide, how many 
tiles 10 in. square, will be needed to pave a hall 75 ft. 
lone by 16 ft. wide? Ans. 1728. 
14. If 150000 bricks are used for a house whose walls 
average 13 ft. thick, 30 ft. high, and 216ft. long, how 
~emany will build one with walls 2 ft. thick, 24 ft. high, and 
324 ft. long? ~ ig Ans. 240000. 
15. A garrison of 1800 men has provisions to last 
45 mon. at the rate of 11b. 40z. a day to each; how long 
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will 5 times as much last 3500 men, at the rate of 12 oz. 
per day to each man ? Ans. 1 yr. 7} mon. 
16. What sum of money is that whose use for 3 yr., at 
the rate of $45 for every hundred, is worth as much as 
the use of $540 for lyr. 8mon., ‘at the rate of $7 for 
every hundred? Ans. $466.663 


XIV. PERCENTAGE. 


Art. 252. PrercentacEe is derived from the Latin 
phrase per centum, meaning on the hundred. It is under- 
stood to embrace all those ‘operations in which reference is | 
made to 100 as aunit of comparison. 


Its applications are, Gain and Loss, Commission, In- 
terest, Banking, Stocks, Insurance, Duties and Taxes. 

If I have $750 in business, and gain $180, what is my 
gain on every $100? 

SouutTron.—This is a question in Simple Proportion, and is 
solved as follows: $750: $100: : $180: (); the 4th term is found 
by Cor. Ist, Art. 249, to be 

100 x 180 
750 

Hence, I gain $24 on every $100, or 24 per cent., since per cent. 

means on the hundred. 


= $24. Ans. 


The $24, in the solution above, is called the rate per 
cent. of the $180 to the $750. 


Though rate per cent.’ strictly means the number on a 
100, yet as “$24 on a $100” conveys the same idea as 
yh and tiga, and the latter is simpler and more 
general, it is the prevailing practice to consider the rate 
per cent. that one number is of another, as the number of 
hundredths it is of that other, and any per cent. of a num- 
ber is so many hundredths of “it. 

Thus, 7 per cent. of any thing is 7 hundredths of it. 


23 doo... . . is 23 do: do. © 
100..do;..°. 2%... “is. 10Q/edo! do. or the whole. 


REVIEW.—252. What is the meaning of Percentage ? What does it 
embrace? What are its principal applications ? 2’ Solve the eb A What 
does Fate per cent. mean strictly? : te 


* ooh ; 
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2. If I have 160 sheep, and sell 35 per cent. of them, 
how many sheep do I sell? 


“SonuTron.—The whole flock (160) being 100’per cent., the pro- 
portion is, 160 sheep: ( ) sheep:: 100 per cent.: 85 per cent.; the 


required term is 160%35 — 56 sheep. Ans. 
oe 


3. In a battle, 78 men are killed, witieb aa 13} per 
cent. of the whole force; how many were engaged ? 


Sonurion.—The whole force is 100 per cent.; the slain (78) are 
133 per cent.; hence, ( ) men: 78 men:: 100 per cent.: 183 per 
cent.; the required term is 

78 X 100. 878X100 __ 
Se ST AOS ae 

Hence, there are three cases of percentage, according as 
the first of the two numbers compared, the second, or 
their rate per cent., is to be found. All these cases can 
be solved by the | 


585 men. Ans. 


GENERAL RULE FOR PERCENTAGE. 

Any two numbers are to each other, as the rates per cent. they 
represent of the same quantity. 

Note.—If one of the numbers is the standard of comparison 
for the other, it will be 100 per cent.; if they are both referred to 
a third quantity, it will be 100 per cent., and their rates per cent. 
will depend upon the nature of their relations to it. 

Although this rule covers the whole subject, it is too 
general for practical purposes; therefore a special rule 
will be given for each case. 


CASE I. 
TO FIND ANY GIVEN PER CENT. OF A GIVEN NUMBER, 


ArT. 253. Rute.—Multiply the given number by the given 
rate per cent., and divide the product by 100. 

Nores.—l. It often saves work to indicate and cancel. 

2. The dividing by 100 may generally be done by pointing off in 
the product two more decimal places than are in the multiplicand and 
multipler. . 

Find 9 per cent. of $182.50 $182.50 
- Sonution.—9 per cent. of $182.50 = 735 of : 
$182.50—9 times $182.50, divided by 100, as 
_ the rule directs. 


$16.4250 


7 


vores 
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REMARK.—We may divide by 100 first, and then multiply by 
the rate per cent.; or, multiply by the rate per cent. written as 
decimal hundredths. 


1. Find 6 per cent. of $82.373 Ans. $4.944 
2. 145 pr. ct. of Gyd. 2ft. 8in. Ans. 2 ft. 11.96 in. 
3. 42 per cent. of $1250. Ans. $525. 


ReMARK.—Business men use instead of the words “per cent,” 
the character %: thus 42 per cent. is written 42 %. 


Find 6223 % of 1664 men. Ans. 1040 men. 
39% of 5. 7X F005 = 706 = 715 Ans. 
180 % of 43 Ans. 733 


98 % of 14 cwt. 2 qr. 20 Ib. 
= 14cwt. Lqr. 152 Ib. 
93 % of 48 mi. 6 fur. 16rd. = 4 mi. 4 fur. 24 rd. 


333 % of 127 gal. 3 qt. 1 pt. = 42 gal. 2 qt. 1 pt. 


ip aad ee 


334 
SoLutTion.—Since Tis = 1, take 4 of the given number. 


10. Find 115 % of $3283.47. ' Ans. $364.83 
11. 40 % of 6 hr. 28 min. 15 sec. 
Ans. 2 hr. 85 min. 18 sec. 
12. 675 % of 3lb. 10 oz. 16 pwt. 22 er. 
Ans. 26 lb. 4 02. 4 pwt. 42 gr. 
137 L047 of TOA. LR: 85 P. = 78 ALT R. BBP: 


14. 153% of a book of 576 pages. Ans. 90 pages. 


15° OSs % of 45 ct. Ans.10% et. 
16. How much is 183 % of a cargo that weighs 416 T 
15 ewt. 20 lb.? Ans. 78 T. 2 cwt. 3 qr. 10 Ib. 
17. Find 33874 % of 14 Ans. 4% 
18. 564 % of 144 cattle. Ans. 81 cattle. 
19. 163 % of 1932 hogs. Ans. 822 hogs. 
20. 874 % of 1634C. 72 cu. ft. Ans. 14800. 31 cu. ft. 
21. 1000 % of $5.433 Ans. $54.373 
99. 83 % of 49 Ans. 3 
23, 23 of, of 4 Ans. ¢!, 


ReEvVIEW.—252. What is the rate per cent. that one number is of another 
considered? What is any per cent. of anumber?. Give examples. Solve 
example 2. Also, example 3. How many cases of percentage? What 
are they? What is the general rule for percentage 2 If one of the given 
quantities ‘is the standard of comparison for the other, what rate per cent. 
willitrepresent? = . 


wy 
a 
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24. What part is 25 % of a farm? ‘Ans. 23,3 
25. What part of a quantity is 67 % of it? also 83 %; 
10%; 123%; 163 7 ee 333 7h i 50%; 663 %; 
and 75%? Ans. 7g: 12> Yo» 8) & 3 3» B 3 4 OF it. 
26. What part of a quantity is 187 % of it; 314%; 
374 % ; 437%; 564 % ; 622% ; 683% ; 81% 833%; 
87x %; and 93% %? 
Ans. 36) 16) 8 Te 16) 8 To 8, é) & te of it. 
27. How much is 100 % of a quantity; 125 % of it; 
250%; 675%; 1000%; 94872 4? 
Ans. 1 time, 14 times, 25, 62, 10, 9428 times it. 
28. A man owning 2 of a ship, sold 40 % of his share: 


8 


what part of the ship did he sell, and what part did he 
still own ? ie #o sold; 7o left. 


29. A owed B a sum of money; at one time he paid 
him 40 % of it; afterward he paid him 25 % of what he 
owed; and finally he paid him 20 % of what he then 
owed: how much does he still owe? Ans. 35 of it. 


30. What is 78% % of 12 T. 6ewt. 8lb.? 
Ans. a7 12 ewt. 1 qr. 
oY Out of a cask containing 47 gal. 2 qt. 1 pt., leaked 
63 %: how much was that? baa 3 gal. Ne pt. 


32. A has an income of $1200 a year; he pays 18 % 
Os it for board; 10% % for clothing; 63 % for books; 
35 % for newspapers; 12% % for other expenses: how 
much does he pay for each item, and how much does he 
save at the end of the year? 

Ans. $156, board; $124.80, clothing; $81, books; $7, 
newspapers ; $154. 50, other expenses; $676.70, saved. 


33. Find 3 % of $1200. , Ans. $10. 
34. 1 & of $47.75. 3 Ans, 23% ct. 
35. 10 % of 20 % of $18.50. Ans. 27 ct. 


36. 40 % of 15 &% of 75 % of $133.333. Ans. $6. 
37. 8% of 622% of 150% of $462.50. Ans. $384.68? 


38. A man contracts to supply dressed stone for a 
court-house for $119449, if the rough stone costs him 


ex ae w.—253, What is Case 1? The rule? How is the “ananda 
by 100-performed? How may the operation be performed? 
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16 ct. a cu. ft.; but if he can get it for 15ct. a cu. ft., 

he will deduct 3 % from his bill; how many cu. ft. would 

be needed, and what does he charge for dressing a cu. ft.? 
Ans. 858347 cu. ft., and 173 ct. a cu. ft. 

39. 48 % of brandy is alcohol; how much alcohol does 

a man swallow in 40 years if he drinks a gill of brandy 
3 times a day? Ans. 657 gal. 1 qt. 1 pt. 2.4 gills. 


CASE II. 


Art. 254. Two numbers being given, to find the rate 
per cent. one is of the other. 


Ruxe.—NMultiply the number which is to be the rate per cent. 
by 100, and divide the product by the other number. 

Or, when the numbers are small, Take such a part of 100 
as the number which is to be the rate per cent. is of the other. » 


Proor.—wWith the rate per cent. thus obtained, and 
the number which is the standard of comparison, proceed 
by the last rule; if the result is the same as the other 
number, the work is right. 


18 is how many percent. of 276? 


Sotution.—18 is how many per cent. 9 12 
of 276, means 18 is how many hundredths 27 ee : : : (O23 
of 276. Now 1 hundredth of 276 is 778, matt te: 
and as often as 18 contains this, so many 12 144 whe 
hundredths will it be of 276; but 18+ Voge va 


276 —18 X98, (Art. 181), = 1800 + 


12 
276, as the rule directs. Ans. 633 per cent. 
6 is how many per cent. of 9? 


Sonutron.— is § or $ of 9, and to find how many hundredths of 
9 it is, convert 3 into hundredths. To do this, say 3—= 2 of 1 unit 
= 2 of 100 hundredths = 662 hundredths = 663 %; or, multiply both 


terms of 2 by a number that will make the denominator 100; here, 


the multiplier is 384, which changes # to a = 663 &% as before. 
1. $14.40 is how many % of $54? Ans. 263 %. 


Suaarstron.—Reduce both to ct.; and generally reduce com- 
pound numbers to the same denomination before. applying the rule. 


2. 9is how many % of 62 Ans. 150 &. 


eS | 


ReViEWwW.—254. What is Case 2d? The rule? When the numbers are 
small what rule can be used? Explain example 1. Example 2. ; 


_ pes" 
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3. ict. is sit many 1, of £ $2? Ans. 73 
4, 2yd.2ft. din. is how many % of 4rd.? Ans. 123 
5. 38gal. 3qt.is what % of 8lzgal.? Ans. 1127 
6. gis how many § % of $? Ans. 833 


2, pee Ma o 
Soxvrioy. Pre. ern and 5 153 the first is +$ or @ of the 


", 3 is soe many Oo of 4? Ans. 250. 
8. 3 of $ of + is what % of 175? Ans. 107'15 
9. 23is how many % of 33? Ans. 663 
10. § is how many % of tz? Ans. 9633 
1 3 
ia 2 i is how many % of 2 Ans. 2225 
12. $5.12 is what G of $640? Ans. 
13. 143 is how many J of 95? Ans. 5173 
14. $3.20 is what I of $2000? Ans. a's 
15. $45 is what —-% of $12? Ans. 375 
16. 750 men is what J of 12000? Ans. 64 
17. 87 is how many % of 8? Ans. 1050. 
18. $7.29 is what % of $216? Ans. 33 
19. § is how many J of $? Ans. 1928 


20. 3qt. 1d pt.is what % of 5gal. 23 qt.? Ans. 163 

21. 16bu. 33 pk is what % of 7.125 bu.? Ans. 2364 

22. A’s money is 50 % more than B’s; then B g 
money is how many % less than A’s? Ans. 333 


Soturrton.—Call B’s money 100 %; A’s money is then 150 %: 
thee aiferepe is 50 %, which, compared with A’s money, 150 %, 
is 755 =.= = 834 % » 


23. If A’s money is 10 %; 122 4%; 25 %; 38113 oki 


432 %; 622 %; 75 %; 100 %; 150 4%; 200 %; 2 
J; 375 %; 1000 % more than B’s; then B’s is ia 
many % less than A’s? 

Ans. 97} 115; aa cee 80523.3887%; 428: 50: 
60; 663; 6973; 7815: 90TF %. 

24, if Abas 6 ie 1b To; 172%; 223%; 25%; 809%; 
333%; 45%; 50%; 687 %;. 75%; 84%; 98%; and 
99% % less money than B; then B’s money is how many 
Y more than A’s? 


Ans. 5y5; Li 2 yi i 35; 2935; Bost 425%. 50: 81H: 


100; 220; 300; 525; 4900; 79900 @. 


Pe ue ne 
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25. What a of a number is 38 o, of 35 % of ue 
Ans. 24 


Sonuri1on.— 735 X #65 = ab = ab of 100% = 25 %. 
26. What % of a number is 22 % of 23 % of it? : 
Ans. 78 
27. What % of a number is 40 % of 622 % of it? 
Ans. 25. 
28. 7.02 %o of $75 is what % of $108? Ans. 83 
29. If 7x of a ship be sold, what % of it is sold? 
Suaaestion.— +3; of 100 % = 413 &%. 
30. U.S. standard gold and silver is 9 parts pure to 
1 part alloy: what % of alloy is that? Ans. 10. 


31. English standard gold is 22 carats fine: how many 
Y, of pure “metal in a sovereign ? (Art. 205.) Ans. 913 


32. One pound English standard silver contains 18 pwt. 


of alloy: how many % alloy is it? Ans. 7% 
33. How many % of a township 6 miles sh does a 

man own, who has 9000 acres? Ans. 897 
D4. How many % of his time does a man lose, who 

sleeps 7 hr. out of every 24? Ans. 294 


35. How many % of a quantity is 40 % of 25 % of it? 
also, 16 % of 372 % of it? also, 46 % of 120 % of it? 
also, 2 % of 80% of 663 % of it? also, 2g, of 36 % of 
75 of, of it? also, 63% of 223 % of 96 %o of it? 

Ans. 10, 6, 5, 1s, #05, 1200 

36. 30 70 of the whole of an article is how many % 


of 3 of it? Ans. 45. 
37. 25 % of % of an article is how many % of j of it? 
Ans. 133 - 
CASE IIL. Ai 


Art. 255. To find a number when a certain per cent 
of it is given. 

~ Rute.—Divide the given number sh the rate per cent.; the 
quotient will be 1 per cent., and 100 times this will be 100 per 
cent., or the number ae 

Proor.—Find the given per cent. of the newer this 
must be the same as the given number. 

A man gave a beggar 25ct., which was 23% of his 
money: how much had he? 


Ny 
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= 10ct., and 100 0 9 


SOLUTION — Sines: Wet. is 25 %,1% is = 
== 100 times 10 ct. = 1000 ct. = $10. Ans. 


ar os .—The work may often be simplified. Thus, 25 ct. = 


25%, = a = 535, —740 of the number required; hence, 49%, or 
the whole of it 40 times 25 ct.= $10. Or, since 25 ct. are 23 %, 
100 % =40 times 25 4 = 40 times 25 ct. $10, which amounts to 
multiplying the given number by the quotient of 100 divided by the 
rate per cent. 


1. 6? is 9 % of what number? Ans. 75. 
2. $3.80 is 5 % of what sum? “Ans. $76. 
3. 77 is 80 % of what number? Ans. 35 
4. 16 is 13 GY of what number? Ans. 10663 
5. 218 45 % of what number? Ans. 44 
6. $72 is 160 % of what? Ans. $45. 
7. 813 ct. is 152 % of what? ~ Ans. $2. 
8, > is 1720 % of what? Ans. 250. 
9. $10.75 is 383  % of what? ‘Ans. $322.50 
10. $24is 1663 &% of what? Ans. $14.40 
11. 162 men are 43 % of how many? Ans. 8375. 
12,4 $2.68? is 3 % of what? Ans. $537.50 
13. $19.20 is ws. % of what? Ans. $3200. 
14, $12675 is 240 % of what? Ans. $5281.25 
15. $189.80 is 104 % of what? Ans. $182.50 
16. 16gal.1pt. is 67% of what? Ans. 262 gal. 2 qt. 
17. loz. 153dr.is § % of what? Ans. 14 1b. Loz. 
18. $ of 1% is 15 % of what? Ans. 8. 
19. 10 mi. os 36rd.is 75 % of what? 


Ans. 14 mi. 5 fur. 8rd. 
BU... 86 met of 2 ship’s crew die, which is 427 % of the 


whole: what was her crew? Ans, 84 men. 
21. A stock-farmer sells 144 sheep, which is 125 % of 
his flock: how many had he? Ans. 1125. 


22. A merchant sells 835 % of his stock for $6000: 
what is it all worth at that rate ? Ans. $17142.86 


. 23. I shot 12 pigeons, which was 23 % of the flock: 
how many escaped? Ans. 438. 


 REV1IEW.—255. What is Gide 32 z The rales “Tho proofie Hoy anay 
the work-be simplified? Give an example. 
P 18 
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24. A, owing B, hands him a $10 bill; and says, there 
is 64 % of your money: what was the debt? Ans. $160. 
25. $25 is 623 % of A’s money, and 413 % of B’s: 


what did each have? Ans. A $40, B $60. 
26. A found $5, which was 133% of what he had 
before: how much had he then ? Ans. $42.50 


27. B lost a $3 bill, which was 814 % of what he had 


left: how much had he at first? Ans. $12.60 


28. I drew 48 % of my funds in bank, to pay a note 
of $150: how much had I left? ~ Ans. $162.50 

29. <A farmer gave his daughter at her marriage 65 A. 
2 KR. 26 P. of land, which was 3 % of his farm: how much 


land did he own? Ans, 2188 A. 3 R. 
30. A pays $13 a month for board, which is 20 % of 
his salary: what is his salary? Ans. $780 a year. 


31. Bought 8000 bu. of wheat, which was 577 % of 
my whole stock: how much had I before? Ans. 6000 bu. 
32. Paid 40 ct. for putting in 25 bu. of coal, which was 
114% of its cost: what did it cost a bu.? Ans. 14 ct. 
33. 81 men are 5 % of 60 Y of what? Ans. 2700 men. 
34. 45 is 20 % of 18% % of what? Ans. 1200. 
35. If 32 % of 75 % of 800 % of a number is 1539, 
what is it? Ans. 8013°5 
36. A, owning 60 % of a ship, sells 72 % of his share 
for $2500: what is the ship worth? Ans. $55555.553 
37. A father, having a basket of apples, took out 333%, 
of them for his children; of these, he gave 373 % to his 
son, who gave 20 % of his share to his sister, who thus 
got 2 apples: how many were in the basket? Ans. 80. 


a 


CASE IV. 


Art. 256. A number being given, which is a given per 
cent. more or less than another, to find that other. 


Ruute.—Represent the number required by 100 per cent; allow 
for the given rate per cent. of increase or decrease; the re-. 
sulting rate per cent. will represent the number given: and from 
this, 100 per cent. or the number required, can be fownd by 
Case TIT. ‘ill ! | 

Proor.—Find the given per cent. of the answer, and 
add it to, or subtract it from, the answer, as may be neces- 


sary; the result must be the same as the given number. 


7. i * “= ? 
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I pay $377 rent for my house, which is 16% more 
than I paid last year: what was the rent then? 
SoLtutrion.—Call the rent 100 


last year 100 per cent.; the 16 
rent this year being 16 % more, ones $ 


is 116%; divide $387 by 116, to “L16)877.00 (3.25 
get 1 %, and multiply the quo- 290 100 
tient, $3.25, by 100, to get 100%, ong $325.00 


or the rent last year, $325. 
I am 28 yr. old, which is 147 per cent. less than my 
brother’s age: how old is he? 
Sontutrron.—Call my brother's age 100 %; my age being 142 % 
less, is 853 %; 28 yr. divided by 853 = $36, is 1%; and 100 times 
this, or 126 — 322, is 100 %, or my brother’s age. 


List 36-3820 % less than what? Ans. 170. 
2. $4.80 is 333 % more than what? Ans. $3.60 
3. 2 is 50 % more than what? Ans. 3 
4, +: is 28 % \ess than what? Ans. 39 
5. 96da.is 100 % more than what? Ans, 48 da. 
6. 2576 bu. is 60 % less than what? Ans. 6440 bu. 
7. 8%sct.is 87% % less than what? Ans. $7. 
8. 12 is 500 % wore than what? Ans. 37's 
- 9. 3bu.2 pk. T qt. is 8% more than what? _ 
Ans. 8 bu. 1 pk. 63% qt. 
~ 10. 42 mi. Lfur. 20rd. is 55 % less than what? 
2 Ans. 93 mi. 6 fur. 
11. 2b. 9 oz. 4g dr. is 50 % less than what? 
| Ans. 5 lb. 2 oz. 93 dr. 
12. 7% is 992 % less than what? Ans. 1553 
13. $920.932 is 8372 % more than what? 


_ Ans. $210.50 
14. $4358.064 is 2333 % more than what? 
, Ans. $1807.418 

15. In 643 gal. of alcohol, the water is 72% of the 
spirit;-how many gal. of each? Ans. 60 gal. sp., 43 gal. w. 

16. A coat cost $32; the trimmings cost 70 % less, 
and the making 50 % less, than the cloth: what did each 
cost? Ans. Cloth $17.773, trim. $5.3833,-mak. $8.885 

SugaEstrIon.—Cloth = 100 %; trimming = 80 %; making = 60 %; 
their sum 180 4 = $32. Find 1 % and then the rest. 

+ 


212 RAYS HIGHER ARITHMETIC. 


17. If a bu. of wheat makes 39$1b. of flour, and the 
cost of grinding is 4 %; how many bbl. of flour can a 
farmer get for 80 bu. of wheat? Ans, 153°: bbl. 
18. How many eagles, each containing 9 pwt. 16.2 er. 
of pure gold, can I get for 455.6538 oz. pure gold at the 
mint, allowing lz % for expense of coinage? Ans. 928. 


19. 2047 is 10 GY, of 110 % less than what number? 


Ans. 2300. 
20. 42462 is 6 % of 50 Y% of 4663 % more than what 
number ? Ans. 3725. 


21. A drew out of bank 40% of 50% of 60% of 
70 % of his money, and had left $1557.20; how much 
had he at first? : Ans. $1700. 

22. I gave away 424 % of my money, and had left $2; 
what had [I at first ? - Ans. $3.50 

23. A man dying, left 835 % of his property to his 
wife, 60 % of the remainder to his son, 75 % of the re- 
mainder to his daughter, and the balance, $500, to a ser- 
vant; what was the whole property, and each share? , 

Ans. Property, $7500; wife had $2500; son $3000; 
daughter $1500. 

24. In acompany of 87, the children are 372 % of the 
women, who are 44% % of the men; how many of each? 

Ans. 54 men, 24 women, 9 children. 

25. In a school, 5 % of the pupils are always absent, 
and the attendance is 570; bow many on the roll, and 
how many absent? Ans. 600; and 380. | 
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XV. APPLICATIONS OF PERCENTAGE. 


Arr. 257. The importance of thoroughly understanding 
Percentage, can not be over estimated. 

In marking goods, in calculating gain or loss, the value 
of investments, interest, commission, &c., its applications 
are various, important, and of daily occurrence; and no 
one can be a ready and complete accountant until he is 
familiar with its principles and methods. 

Although the special rules are the simplest and most 
satisfactory, especially in the first two cases, (" general 


Revrew.--256. What is Case 4? The rule? The proof? Solve 
ee er ene a ae ie ae 
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rule (Art. 252), is easy to recollect, and serves very well 
for the first three cases, and even for the fourth case, after 
slight preparation. | 

Particular care should be exercised in ascertaining the 
quantity which is the standard of comparison on which 
the rate per cent. takes effect; and bear in mind that this 
quantity always represents 100 per cent. 


REMARKS.—1. The words per cent. have no reference to money. 
All they mean is, on, or by the hundred, and a rate per cent. is a num- 
ber of hundredths of the quantity, whatever it may be. It is true, the 
phrase is used more in speaking of money than of any other article, 
but it is perfectly proper to say, “Ten per cent. of the labor;”’ 


“Twenty per cent. of the cloth;’’ “Seven per cent, of the time;”’ 
meaning so many hundredths of the labor, cloth, and time, re- 
spectively. 


2. The advantage of using rates per cent., or ratios in hundredths, 
instead of ordinary ratios, is that rates per cent., like all other 
fractions having a common denominator, are more easily compared 
than ordinary ratios. Thus, it is not easy to see which of the two 
ratios 3 and 4 is the greater, but as soon as they are expressed in 
hundredths, viz: 425 % and 444 %, the difficulty vanishes. 


* 


XVI. GAIN AND LOSS. 


Art. 258. The increase or decrease which any variable 
quantity undergoes, is called its gain or loss. 

The rate of gain or loss is the rate per cent. the gain 
or loss is of the quantity on which the gain or loss accrues. 
The quantity on which gain or loss accrues, is the stan- 
dard of comparison dn questions of gain or loss, and is 
therefore 100 per cent. 


GENERAL RULE. ‘ 


Represent the quantity on which gain or loss accrues by 100 


per cent., and proceed by such rule of Percentage as the nature 
of the question requires. 

Norr.—In gain or loss of money, the sum of money invested, or 
cost, is the standard of comparison, and is therefore 100 per cent. 


Review. 17. What single rule comprehends all the cases? What 
-eare should be exercised in all questions of percentage? What must the 
standard of compari always represent? : 

ie 
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ArT, 259. There are 4 cases of Gain or Loss, solysd 
like the 4 corresponding cases of Percentage. 


Case I.—Griven, the quantity on which gain or loss accrues, 
and the rate of gain or loss, to find the gain or loss. 

Having invested $4800, my rate of gain is 13$ %: 
what is my gain? 


$4800 
ANALYsS18s.—The $4800 being (13% 
the quantity on which the gain 14400 
accrues, is 100 %; the gain being 4800 
1384 @= 13% hundreths of it, is 42.00 


found as in Case I of Percentage, 
by multiplying it by 13%, and di- 
viding the product by 100. 


$666.00 Gain. 
$4800 


$5466 Sum after gain. 


ReMARKS.—When the gain or loss is known, the amount after 
gain or loss, is obtained by an addition or a subtraction. 

1. If my rate of gain is 25 %, how should I mark 
goods for sale that cost me $8; $7.50; $6.25; $4.75; 
$3.8743; $2.623; $1.93; 623ct.; 15 ct. a yard? 

Ans. $10; $9.373; $7.814; $5.932; $4.848; $3.28}. 
$2 .4275; (8d et.;) 183 ct. a yard. 

2. If I must lose 20 % on damaged goods, how 
should I mark those that cost me 123 ct.; 25 ct.; 43? ct.; 
75 ct.; $1.10; $2.40; $3.50; $4.373; $5.814; $6.56: 
$7.682; $8.10 a yard? 

Ans 10.ch= 20 ce; Bo.ct:s” 60'ct.; SS ets’ - $1.99: 
$2.80; $3.50; $4.65; $5.25; $6.15; $6.48, a yard. 

3. The population of a town was 1760 last year, and 
has increased 264 %: what is it now? Ans. 2222. 

4. A city containing 42540 inhabitants, lost 113 % 
of them by cholera: how many died, and how many are 


left? Ans. 4963 died; and 37577 left. 
5. A lb. Tr. contains 5760 gr., and. a lb. av. 2133 % 
more: how many gr. does it contain? \ Ans. 7000 gr. 


ReV1n W.--257. What is said of the words per cent.? What ieee . 
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6. <A goes 42 mi. 3 fur. 18rd. a day; B, 15 % faster: 
how far does B go per day? Ans. 48 mi. 6 fur. 14.7 rd. 


7. U.S. standard gold is 75 pure, and English stand- 
ard gold is 134 % purer: how pure is it? Ans, 73 pure. — 

8. U.S. standard silver is 75 pure, and English stand- 
ard silver is 26 % purer: how pure is it? Ans. #§ pure. 

9. The cost of publishing a book is 50 ct. a copy; 
if the expense of sale be 10 % of this, and the profit 
25 %: what does it sell for by the copy? Ans. 67% ct. 

‘10. <A began business with $5000: the Ist year he 
gained 14% %, which he added to his capital; the 2d year 
he gained 8 %, which he added to his capital; the 8d year 
he lost 12 %, and quit: how much better off was he than 
when he started? Ans. $452.92 


11. A bought a farm of government land at $1.25 an 
acre; it cost him 160 % to fence it, 160 % to break it 
up, 80 % for seed, 100 % to plant it, 100 % to harvest 
it, 112 % for threshing, 100 % for transportation: each 
acre produced 35 bu. of wheat, which he sold at 70 ct. a 
bushel: how much did he gain on every acre above all 
expenses the first year? Ans. $13.10 

12. What must I sell a horse for, that cost me $150, 
to gain 85 4%? Ans. $202.50 

13. A gave $4850 for his house, and offers it for 20 % 
less: what is his price? Ans. $3880. 

14. Bought hams at 8ct.alb.; the wastage is 10 %: 
how must I sell them to gain’380 G%? Ans. 119 ct. a Ib. 


SuGG@EstTron.—Since a lb. wastes 10 %, or zo I get only 5% Ib. 
for 8ct., and a lb. at that rate costs 89 ct.; to which 30 % must be 
added, to get the selling price. 


15. I bought a cask of brandy containing 46 gal. at 
$2.50 per gal.; if 6 gal. leak out, how must I sell the 
rest, so as to gain 25 %? Ans. $3.598 per gal. 

16. I started in business with $10000, and gained 20 
G the first year, and added it to what I had; the 2d year 
[ gained 20 %, and added it to my capital; the 3d year I 
gained 20 %. WhathadI then? ~ Ans. $17280. 

gue : 
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or loss accrues, andwthe gain or loss, to find the rate of | 
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ReMARK.—If the quantity on which gain or loss accrues, and 
the quantity after gain or loss, are given, their difference is the gain 
or loss, and the question would come under this case. 


The population of Cincinnati in 1840 was 45000, and 
in 1850 was 165000; how many as cent. had it in- 


creased in the interval 7 2 


ANALYSI 
45000, the eee on which the gain acirting, is “12,0,0,00 ae 
of 100 % = 2663 %. Ans. 


‘1. If I double my money, how many Jey “ane do I 


gain ? 100. 

2. If I lose half my goods, how many es; cae doctaaes” 
lose ? Ans. 90. 

3. If I buy at $1 and sell at $9, how many per cent. 
do I gain? Ans. 800. 

4. If I buy at $1 and sell at $4, how many per cent. 
do I gain? Ans. 300. 

5. If I buy at $4 and sell at $1, how many per cent. 
do I lose? Ans. 75. 

6. If I sell 3 of an article for what the whole cost 
me, how many pet cent. do I gain? Ans. 80. 

7. If I sell 2 of an article for what 3 of it cost me, 
how many per Ei do I lose? Ans. 314 

8. Ifa person sell 1402. of candles for a pound, how 
many per cent. does he gain? — Ans. 144 


9. How many % larger is the earth’s equatorial diam- 
eter (15850 mi.) than its polar diameter (1 5798 mi.) ? 
Ans. 3 % nearly. 

10. If I sell an acne for 3 of its cost, how many per 
cent. do I lose? Ans. 662 

11. The U.S. half dollars coined since 1853, contain 

Spwt. of standard silver; those coined before, contain 

Spwt. 14; er. of standard silver; how many per cent. more 


valuable are the latter than ihe. former? Ans. 734 
12. A log 1 ft. Gin. thick, is sawn into 13 boards each 
Lyin. thick: what % is wasted ? Ans. 942 


13. The U. 8. wine gallon contains 231 cu. in. and thee | 
ae Eee 282 Ge in.: how many. % larger is the latter 


se 
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than the former? and how many % smaller is the former 
than the latter? Ans. 224% % larger ; 184 % smaller. 


14. The U.S. dry gallon or half ek: contains 268.8 
cu. in.: how many % larger is it than the wine gallon? 
and how many % smaller than the beer gallon ? 

_Ans. 1634 % larger ; 43% % smaller. 

15. The imperial gallon of sy Britain contains 
277.274 cu. in.: how many % is it larger than our wine 
and dry gallons ? and how many % smaller than our beer 
vallon? 
itis wis J larger; 87394 % larger; 17735 % less. 

ise gold Gi aa is how many % less pure 
than English gold, (72 pure)? Ans. 197 

17. Gold 22 carats is how many per cent. purer than 


gold 18 carats fine? and how many % pure is each? 
Ans. 225 % purer; first, 913 % pure; 2d, 75 % pure. 


18. If I pay for a lb. of sugar, and get a lb. Troy, what 
% go I lose, and what ie does the grocer gain by the 
cheat ? Ans. 173 % loss; 2122 % gain. 

19. A, having failed, pays B $1750 ratend of $2500, 
which he owed him: what J does B lose? Ans. 30. 

20. Sugar bought at 64 ct. a lb., is sold at 7g ct. a lb.: 
what is the rate of gain? Ans. 14 %. 

21. An article has lost 20 % by wastage, and is sold for — 
40 % above cost: what is the gain per cent.? Ans. 12. 


SoLutron.—20 % of the cost is wasted; 80 % of the cost re- 
mains available, on which a gain of 40 % is realized; 40 % of 80 % 
== 32 %, which, added to 80 %, makes 112 %; deduct the cost, 100 %; 
the net gain is 12 %. 


22. If my retail gain is 333 %, and I sell at whole- 
sale for 10 % less ag at retail, what is my gain $3 at 
wholesale ? Ans. 

23. Bought a lot of glass; lost 15 % by breakage: 
what % above cost must I sell the remainder to clear 20 3 
on the whole? Ans. 413% 

24. If a bu. of corn is worth 35 ct. and makes 2% gal. 
of whisky, which sells at 24 ct. a gal., what is the profit 
of the distiller ? Ans. 712 Y . 


ArT. 261. CasE ILL.— Given, the gain or loss, and the 
rate of gain or loss, to find di quantity on which gain « or 
loss accrues. — a we 
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_ By selling a lot for 343 % more than I gave, my gain 
is $423.50: what did it cost me? 

ANALYSIs.—Since 343 % = $423.50, 1 % = $423.50 = 343, = 
$12.32; and 100 %, or the whole cost = 100 times $12.82 = $1282; 
as in Case 3 of Percentage. 

,EMARK.—After the quantity on which gain or loss accrues is 
known, the gain or loss may be added to it or subtracted from it, 
to get the quantity after gain or loss accrues. 


1. How large sales must I make in a year at a profit 


of 8% to clear $2000? Ans. $25000. 
2. I lost $50 by selling sugar at 222 % below cost: 
what was the cost? ° Ans. $222.225 
3. If I sell tea at 1383 % gain, I make 10 ct. a lb.: 
how much a pound did I give? Ans. 75 ct. 
4. I lost a 23 dollar gold coin, which was 77 % of all 
I had: how much had I? Ans. $35. 


5. A and B each lost $5, which was 25 % of A’s@nd 
33 % of B’s money: which had the most money, and how 
much? Ans. A had $30 more than Bt 

6. I gained this year $2400, which is 120 % of my 
gain last year, and that is 44§ % of my gain the year 
before: what were my gains the two previous years? 


Ans. $2000 last year.; $4500 year before. 


7. The dogs killed 40 of my sheep, which was 46 % 
of my flock: how many had [I left? Ans. 920. 


Art. 262. Case 1v.—(Given, the quantity after gain or 
loss has accrued, and the rate of gain or loss, to find the 
quantity on which gain or loss accrues. 


Sold goods for $25.80, by which I gained 73 %: what 
was the cost? 


Sonurion.—tThe cost is 100 %; the $25.80 being 74 % more, is 
1075 %; then 1 % = $25.80~+ 1075 = 24ct., and 100 @ or the 
cost = 100 times 24 ct. = $24; as in Case 4 of Percentage. 

RemMARK.—After the quantity on which gain or loss accrues is 
found, the difference between it and the quantity after gain or loss 
accrues, will be the. gain or loss. 
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Review.—261. What is Case 3d? Analyze the example. How can the 


quantity after loss or gain be found? 262. Whatis Case 4th? Analyze 


the example. How is the gain or loss found? 
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“L. Sold’ oldthst $3.85 a yd.; my gain was 10%: 


how much a yard did I pay? Ans. $3.50 
2. Gold pens, sold at $5 a piece, yield a profit of 
333 %: what did they cost a piece? Ans. $3.75 


3. Sold out for $952.82 and lost 12 %: what was the 
cost? and what would I have got if I had sold out at a 
gain of 12 %? Ans. $1082.75 and $1212.68 

4, Sold my horse at 40 % gain; with the proceeds I 
bought another, and sold him for $238, losing 20 %: 
what did each horse cost me? 

Ans. $212.50 for 1st, $297.50 for 2d. 

5. Sold flour at an advance of 133 %; invested the 
proceeds in flour again, and sold this lot at a profit of 
24 9, realizing $3952.50: how much did each lot cost 
me? Ans. 1st lot, $2812.50; 2d lot, $3187.50 

6. An invoice of goods purchased in New York, cost 
me 8 % for transportation, and I sold them at a gain of 
163 % on their total cost on delivery, realizing $1260: 
what were they invoiced at? Ans. $1000. 

The population of a village increased 50 % each 
year on the previous one, for four successive years, and at 
the end of the 5th was 405: what was it at the end of 
each previous year? Ans. 80, 120, 180, 270. 

8. For 6 years my property increased each year on 
the previous, 100 %, and became worth $100000: what 
was it worth at first? Ans. $1562.50 

9. <A lost at play 50 % of his money the Ist game, 
00 % of the remainder the 2d, and so on for 10 suc- 
cessive gam@s, when he was reduced to his last dollar: 
what had he at first? Ans. $1024. 


XVII. COMMISSION AND BROKERAGE. 


Art. 263. One whovbuys or sells property, makes in- 
vestments, collects debts, or transacts other business for 
the benefit, and at the advice of another, is a commission 
merchant, agent, or factor. abe’ 

When the commission merchant lives in a different 
country or part of the country from his employer, he is 
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to him to be sold are called a consignment, and the person 
sending them a consignor. 

The charge made by a commission merchant for trans- 
acting another’s business, is called his commission, and is 
estimated at a certain rate per cent. of the sum invested 
or realized for the other’s benefit. This rate per cent. is 
the rate of commission. 


BROKERAGE is a charge of the same nature as commis- 
sion, but generally smaller. 


Art. 264. The amount of the sale, purchase, or collection, 
is the standard of comparison, and is, therefore, 100 %. 

The net proceeds of a sale or collection is the sum left 
after deducting the commission and other charges. 


GENERAL RULE FOR COMMISSION. 


Represent by 100 per cent. the quantity on which the commis- 
sion or brokerage is charged, (which is always the amount of the 
sale, purchase, or collection,) and then proceed, by such rule of 
Percentage as the nature of the question requires. — >. 


Commission has 4 cases, solved like the corresponding 
cases of Percentage. / 


CASE I. 


Art. 265. Given, the amount of the sale, purchase, or 
collection, and the rate of commission, to find the com- 
mission. See 

A commission merchant makes sales duging a. year 
amounting to $168475.374, on which his charge was 
22 %: how much did his commission come to? 


ANALYsiIs.—The amount of sales, $168475.375, is 100 %; the 
commission, being 25 %, is found by multiplying by 24, and dividing 
by 100, as in Case I of Percentage; this gives $4211.88. 

REMARK.—If the commission ($4211,88) be subtracted from the 
amount of sales ($168475.373), the remainder ($164263.493) will be 
the amount paid to the consignors. 


1. LI collect for A, $268.40, and have 5 % commis- 
sion: how much do I pay over? Ans. $254.98 


Revinw.—263. Whatisaconsignor? A consignment? A consignee? 
How is a commission merchant paid? What is the rate of commission? 
What is brokerage? 
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2. I sell for B, 650 bbl. of flour, at $7.50 a bbl., 
28 bbl. of whisky, 35 gal. each, at 225 ct. a gal.: what is 
my commission at 27 %? Ans. $114.65 


3. Received on commission 25 hhd. sugar (86547 Ib.); 
of which I sold 10 hhd. (16875 lb.) at 6 ct. a lb., and 
6 hhd. (8246 lb.) at 5ct. a lb., and the rest at 5% ct. a lb.: 
what is my commission at 3 %? Ans. $61.60 


4. <A lawyer charged 8 % for collecting a note of 
$648.75: what is his fee, and the net proceeds? 
Ans. $51.90, and $596.85 


5. A lawyer, having a debt of $1346.50 to collect, 
compromises by taking 80 %, and charges 5 %efor his 
fee: what is his fee, and the net proceeds? 


Ans. $538.86, and $1028.34 


6. Bought for C, a carriage for $950, a pair of horses 
for $575, and harness for $120; paid charges for keeping, 
packing, shipping, &c., $18.25; freight, $36.50: what 
was my commission, at 383 %, and the whole bill? 


Ans. $54.83, and $1754.58 


Norre.—Commission is charged only on the amount of the purchase. 


7.- Sold 500000 Ib. of pork, at 53 ct. a Ib.: what is 
my commission, at 123 %? Ans. $8437.50 


8. An insurance agent has 10 % of all sums received 
for his company: what does he make in a year, if he re- 


ceives for the company, $28302.75? Ans. $2830.274 


9. An insurance agent has 5 % of all sums received 
for his company, and 5 % of what remains at the end of 
the year after payment of losses: what will he make, if he 
receives for his company, $47363.87%, and pays losses, 
$31344.50? ae Ans. $3169.16 


10. An architect charges 82 % for designing and super- 
intending a building, which cost $27814.60: what is his 
fee? Ans. $973.51 


11. A factor has 23.% commission, and 33 % for guar- 
-anteeing payment: if the sales are $6231.25, what does 
he get? Ans. $389.45 

REviEW.—264. What quantity is the standard of comparison? What 
does it represent then? Whatare the net proceeds of a sale or collection? 
What is the general rule for commission and brokerage? How many cases 
of commission? 265. Whatis Case 1? Analyze the example. What are 
the net proceeds ? ” g ‘ 
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12. An architect charges 17 % for plans and specifica- 
tions, and 2% % for superintending: what does he make, 
if the building costs $14902.50? Ans. $614.73 

13. <A broker sells for me 10 hhd. sugar (9256 lb.), at 
5 ct. a lb.; what is his brokerage, at | %, and my proceeds? 

| Ans. Brokerage, $3.47; proceeds, $459.33 

14. A sells a house and lot for me at $3850, and charges 
3 % brokerage: what is his fee? Ans. $24.064 

15. I have a lot of tobacco on commission, and sell it 
through a broker for $4642.85: my commission is 22 %, 
the brokerage 1§ %: what do I pay the broker, and what 
do I keep? Ans. I keep $63.84; and brok. $52.23 

16. What does a tax gatherer get for collecting a tax of 
$37850, at 8%, and how much does he pay over? 

Ans. $1135.50 ree’d; $36714.50 paid over. 

17. A tax collector is paid 43 % for collecting a tax of 
$218096.75: what is his fee, and the net proceeds? 

Ans. $9814.35 fee, $208282.40 paid over. 


CASE II. 


Arr. 266. Given, the commission, and the amount of 
the sale, purchase, or collection, to find the rate of com- 
mission. 

1. An auctioneer’s commission for selling a lot was 
$50, and the sum paid the owner was $1200: what was 
the rate of commission? Ans. 4 %. 

Sua@ersti1on.—Find the amount of the sale, $1250; then find 
what % $50 is of $1250, as in Case II of Percentage. 


2. A commission merchant sells 800 bbl. of flour, at 
$6.43? a bbl., and remits the net proceeds, $5021.25: 
what is his rate of commission? Ans. 23 %. 

3. The cost of a building was $19017.92, including 
the architect's commission, which was $553.92: what rate 
did the architect charge? Ans. 3 %G. 

4, Bought flour for A; my wile: bill was $5802.57, 
including charges, $76.85, and commission, $148.72: 


find the rate of commission. . Ans. 23 %. 
5. Charged $52.50 for collecting a debt of $1050: 
what was my rate of commission?  — Ans. 0%. - 


6. An agent gets $169.20 for selling property for 
$8460: what was his rate of Cee a 2% 
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7. My commission for selling books was $6.92, and 
the net proceeds, $62.28: what rate did I charge? 


| Ans. 10 %. 
8. Paid $38.40 for selling goods worth $6400: what 
was the rate of brokerage? Ans. $ %. 


9. Paid a broker $24.16, and retained as my part 
of the commission $42.28, for selling a consignment at 
$2416: what was the rate of brokerage, and my rate of 


commission ? Ans, Brok. 1 %; Com. 23 %. 
10. A tax gatherer is paid $3711 for collecting a tax 
of $74220: what rate is allowed him? Ans. 5%. 


11. A tax collector retains $6826.45, and pays over 
$539289.55: what % is his commission? Ans. 14 %. 


CASE ITI. 


ArT. 267. Given, the commission, and rate of com., to 
find the sum on which commission is charged. 


Nore.—After finding the sum on which commission is charged, 
subtract the commission, to find the net proceeds, or add it, to find 
the whole cost, as the case may be. Fi 


1. My commissions in | year, at 23 %, are $3500: what 
were the sales, and the whole net proceeds? 


Ans. $140000 and $136500. 


SuagusTion.—2y % = $3500; find 1%, then 100 %; as in Case 
III of Percentage. 


2. An insurance agent’s income is $1733.45, being 
10 % on the sums received for the company: what were 
the company’s net receipts ? Ans. $15601.05 

3. A pork merchant charged 15 % commission, and 
cleared $2376.15, after paying out $1206-75 for all ex- 
penses of packing: how many pounds of pork did he pack, | 
if it cost 44 ct. a pound? — Ans. 530800 Ib. 

4. An agent purchased, according to order, 10400 bu. 
of wheat; his commission, at 17 %, was $156, and charges 
for storage, shipping; and freight, $527.10: what did he 
pay a bushel? and what was the whole cost? 

Ans. $1.20 a bu., and $13163.10, whole cost. 

5. Paid $64.05 for selling coffee, which was § % brok- 
erage. what are the net proceeds?  —-_Ans. $7255.95 

RuVIEW.—266. What is Caso 2? 267. What is Case 3? How are 
the net proceeds found? How, the whole cost? 
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6. Received prot on commission at 24 %; my surplus 
commission, after paying 2% brokerage, is $107.05: what 
was the amount of the sale, the brokerage, and net pro- 


ceeds? Ans, Sale, $6116; brok, , $30.58; pro., $5978.39 


7. A is paid $861.27 for collecting taxes at 22 %: 
what were the taxes, and the sum received by the State? 


Ans. Tax, $34450.80, paid to State, $33589.53 


8. Paid A $1952.64 for collecting, at 17 %: what 
were my net proceeds ? Ans. $109626.79 


CASE IV. 


ArT. 268. Given, the rate of commission, and the net 
proceeds, or the whole cost, to find the sum on which com- 
mission is charged. 


Nores.—l. After the sum on which commission is charged is 
known, find the commission by subtraction. | 

2. When the divisor in this case is little less than 100, use the 
contracted method of Division. (Art. 69.) 


1. A lawyer collects a debt for a client, takes 4 % for 
his fee, and remits the balance, $207.60: what was the 
debt and the fea? donk. $216.25 and $8.65 


SontuTion.—The debt being the quantity on which commission 
is charged, is 100 %; if 4 % is taken, there is left 96 % = $207.60: 
find 1 % and then 100 %; as in Case IV of percentage 


2. Sent $1000 to buy a carriage, commission 23 %: 


what must the carriage cost? — . Ans. $975.61 
ea —100% +23 % = mn % = $1000; find 1 %, 
then 100 4: * 


ey A on per order a lot of coffee; charges, $56.85; 
commission, 14 %; the whole cost is $539.61: what did 
the coffee cosh e. Ans. $476.80 


_ SUGGESTION. —Take out, the ae: the rest as before. 

4, Buy sugar at 27 % commission, and ae ouar 

anteecing payment: if the whole cost i $1500, what was 

the cost of the sugar? . Ans. $1431. 98. 
SUGGESTION. 100+ 23-4 Te os 104; 3100; ret: epee as befo: 
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5. Sold 2000 hams (20672 lb.); commission, 23 %, 
. guarantee, 27 %, net proceeds due consignor, $2448.34- 
what did the hams sell for a lb.? Ans. 125 ct. 


6. What tax must be assessed, to yield $26782.45 
net proceeds, and pay the collector 3g %; and what is the 
collector paid? Ans. Tax, $27646.40; col., $863.95 

7. What tax must be raised, to yield $1044073.50, 
and pay for collection, at § %? Ans. $1050640. 


8. A sells 1000 bbl. (8304684 gal.) of whisky; broker- 
age, 4 %; proceeds, $7254: how much a gallon was it 


sold for ? Ans. 24 ct. 


9. Sold cotton on commission at 5 Y; invested the 
net proceeds in sugar, commission, 2 %; my whole com- 
mission was $210: what was the value of the cotton and 


sugar ? Ans. Cotton, $3060; sugar, $2850. 


SuecEstTion.—Cotton = 100 %. Com. on Cotton =5 %. Pro- 
ceeds = 95 %. Com. on sugar = zy of 95 % (Art. 256) = 144 @. 
Whole Com.=5 % +144 % = 6244 %@ = $210; find 1 %, &e. 


10. Sold flour at 33 % commission; invested sof its 
value in coffee, at 13 % commission; remitted the balance, 
$432.50: what was the value of the flour, the coffee, and 
my commissions? _ Ans. Flour, $1500; Coffee, $1000; 
Tst.Com., $52250.4 20d Com., $15; 


11. Sold a consignment of pork, and invested the pro- 
ceeds in brandy, after deducting my commissions, 4 % for 
selling, and 14 % for buying. The brandy cost $2304.00: 
what did the pork sell for, and what were my commis- | 
sions ? 


Ans. Pork, $2430; 1st. Com., $97.20; 2 Com., $28.80 


12. Sold 1400 bbl. of flour, at $6.20 a bbl.; Crores , 


‘the proceeds in sugar, as per order, reserving my commis- 


sions, 4 % for selling, and 13 % for buying, and the ex- 
pense of shipping, $34.16: how much di [ invest in 
sugar ? } ph Poa ' Ans. $8176. — 
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69. A joint-stock company is an association of 
empowered .to transact a specified business — 
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The business transacted by them is generally such as_to exceed 
the means of one person; as, Banking, Mining, Insurance, Xe. 
Railroads, canals, steamboats, turnpikes, bridges, telegraphs, &c., 
are owned and managed by joint-stock companies. 


The capital of a company is called its stock, and, for 
convenience is usually divided into shares of $100, or $50, 
for each share a certificate is issued. 


Persons who own shares are called stockholders, or sharc- 
holders; stock can be transferred from one person to 
another, the certificates being evidence of ownership. 


The dividend is the gain to be divided among the stock- 
holders, in proportion to their amounts of stock. Hence, 
a joint-stock company is in the nature of a partnership. 

On account of the great number of shares in such a 
concern, it 1s convenient to declare the dividend, as a 
certain rate per cent. of the whole stock; this rate per 
cent. may be called the rate of dividend. 


Case I—Given, the stock, and rate of dividend, to find 
the dividend for that stock. (See Case I, Percentage.) 


1. I own 18 shares of $50 each, in the City Insur- 
ance Co., which has declared a dividend of 73 %: what 
do I receive? Ans. $67.50 

2. I own 147 shares of railroad stock ($50 each), on 
which I am entitled to a dividend of 5 %, payable in 
stock: how many additional shares do I receive? 

Ans. 7 shares, and $17.50 toward another share. 


3. A has 218 shares bank stock ($100 each), and gets 
a dividend of 12 %: how much is that? Ans. $9616. 
4. The Cincinnati Gas Co. declare a dividend of 18 %: 
what do I get on 50 shares ($100 each)? Ans. $900. 
5. The Western Stage Co. declare a dividend of 43 per 
cent: if their whole stock is $150000, how much is dis- 
tributed to the stockholders? Ans. $6750. 
6. A railroad Oo., whose stock account is -$4256000, 
declared a dividend of 32%: what sum was distributed 
among the stockholders? Ans. $148960. 
ReVIEW.—269. What is a joint-stock company? What kind of busi- 
ness do they transact? What is the stock? How isit divided? What are 
the stockholders? What is the dividend? How is it divided among the 
stockholders? What is the rate of dividend? What is Case Pe 
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7. A Telegraph Co., with a capital of $75000, declares 
a dividend of 7%, and has $6500 surplus: what has it 
earned ? Ans. $11750. 

8. I own 24 shares of stock ($25 each) in a Fuel Co. 
which declares a dividend of 6 %; I take my dividend in 
coal, at 8ct. a bu.: how much do I get? Ans. 450 bu. 


Art. 270. Case IL—Grven, the stock, and dividend, to 
find the rate of dividend. (See Case II, Percentage.) 

1. My dividend on 72 shares bank stock, ($50 each), 
is $324: what was the rate of dividend? Aus. 9 %. 

2. A Turnpike Co., whose stock is $225000, earns 
$16384.50: what rate of dividend can it declare? 

Ans. 7 %, and $634.50 surplus. 

3. The receipts of a Canal Co., whose stock is $8650000, 
in one year are $256484; the outlay is $79383: what rate 
of dividend can it declare? Ans. 4% %, and $12851 sur. 


Art. 271. Case II1.—The dividend, and rate of divi- 
dend, given, to find the stock corresponding. "See Case IIT, 
Percentage.) 

1. An Insurance Co. earns $18000, and declares a 15% 
dividend: what is its stock account ? Ans. $120000. 

2. A man gets $94.50 as a 7 % dividend: how many 
shares of stock ($50 each) has he? Ans.’ 27. 

3. Received 5 shares ($50 each), and $26 of another 
share, as an 8% dividend on stock: how many shares 
had I? Ans. 69. 


Art. 272. Case IV.—(See Case IV, Percentage.) 


1. Received, 10 % stock dividend, and then had 102 
shares ($50 each), and $15 of another share: how many 
shares had I before the dividend ? Ans. 93. 

2. Having received two dividends in stock, one of 5%, 
another of 8%, my stock has increased to 567 shares: 
how many had I at first? Ans. 500. 


XIX. PAR, DISCOUNT, AND PREMIUM. 


Art. 278. Par, Discount, and PREMIUM, are mercan- 
tile terms, applied to money, stocks, bonds, and dra/ts. 


Moncey is the circulating medium of trade, in the form of 
gold and silver coins, and bank notes. 
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Stocks, are money invested in Banks, Insurance compa- 
nies, &c., in the form of shares, $50 or $100 each. 

Drafts, bills of exchange, or checks, are written orders for 
money. Bonds are written obligations to pay money at a 
future time. 


Art. 274. All money, stocks, bonds, Oia drafts, have a 
value on their face, called nominal or par value. 

Their real value, is what they are intrinsically worth, 
and sell for. 

When their real is the same as their nominal value, 
they are said to be par, (the word par meaning equal, in 
Latin). When they sell for less than their nominal value, 
they are below par, or at a discount. When they sell for 
more than their nominal value, they are above par, or at 
a premium. 


Art. 275. Discount is how much less, money, stocks, 
drafts, &c., are worth, than their face. Premium is how 
much more, they are worth, than their face. 

Rate of premium, or rate of discount, is the rate per cent. 
the premium or discount is of the face. 


Art. 276. The face or par value of money, stocks, 
drafts, &c., is the standard of comparison: hence, this 


GENERAL RULE. 


Represent the face by 100 per cent.; and then proceed by such 
rule of Percentage as the nature of the question requires. 


This subject has 4 cases, solved like the 4 corresponding 
cases of Percentage. 


Case I.—Griven, the par value, and the rate of premium 
or discount, to find the premium or discount. (See Case I, 
Percentage. ) 

Norer.—If the result is a premium, it must be added to the par 
to get the real value; if it is a discount, it must be subtracted. 


REVIEW.—270. What is Case 2? 271. Case 3? 272. What does 
Case 4 correspond to?>; 273. What are Par, Discount, and Premium? 
What is money? Whatare stocks? What are drafts? What other names 
do they have? What are bonds? 274. What is the par value of money, 
stocks, &e.? What is their real value? When are they .par? Why so 
called? When are they below par, or at a discount? pynen are they 
above par, or ata premium? 275. What is discount ie. Premium ? Rate 
of discount? Rate of premium? i. aera 
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1. Buy 18 shares stock ($100) at 8 % discount: find 
the discount and cost. Ans. $144," and $1656. 
2. Sell the same at 42 % prem.: find the prem., the 
price, and gain. Ans. $81, $1881, and $225. 
3. Bought 62 shares Railroad stock ($50) at 28 % 
premium: what did they cost? Ans. $3968. 
4, What is the cost of 47 shares Railroad stock ($50) 
at 30 % discount? Ans. $1645. 
5. Bought $150 in gold at } % premium: what is the 
premium, and cost? Ans. $1.123 and $151.123 
6. Sold a draft on New York of $2568.45, at 4 I 
premium: what do I get for it? Ans. $2581.29 
7. Sold $425 uncurrent money at 3 % discount: what 
did I get, and lose? Ans. $412.25 and $12.75 
8. What is a $5 bank note worth at 6 % discount? 
Ans. $4.70 
9. Exchanged 32 shares Bank stock ($50), 5 % pre- 
mium, for 40 shares Railroad stock ($50), 10 % discount, 
_ and paid the difference in cash: what was it? Ans. $120. 
10. Bought 98 shares stock ($50) at 15 % discount; 
gave in payment a bill of exchange on New Orleans for 
$4000 at 2 % premium, and the balance in cash: how 
much cash did I pay? Ans. $140. 
11. Bought 56 shares Turnpike stock ($50) at 69 4; 
sold them at 763 %: what did I gain? Ans. $210. 


ReMARK.—The cost of stocks is generally given as so many % 
of the face, instead of somany % discount or premium. 


12. Bought telegraph stock at 106 %; sold it at 91 %: 
what was my loss on 84 shares ($50)? Ans. $630. 

13. What is the difference between a draft on Philadel- 

phia of $8651.40, at 14% premium, and one on N. Orleans 
for the same amount, at 3 % discount? Ans. $151.40 

14. Bought 18 shares Railroad ot ($50) at 12 % 
discoumit, paying = % brokerage: what did it cost me? 
ene 2 7 ; Ans. $795.96 

15. Find the cost of 9 Ohio State bonds ($500) at 8% 
premium, 7 % brokerage. Ans. $4896.45 


Revinw.—276. What is the standard of comparison? What is the 
general rule for buying or selling money, stocks, drafts, &c.? How many 
cases in this subject? What do they correspond to? What is Case 1? 

‘How is the top! value found after the premium or discount is known ¢ 
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16. I change $380 bank notes for gold at 13 % pre- 
mium; $25 of*the notes are 1% discount; $40 are 2 % 
discount; $65 are 5% discount; and $10 are 3% discount: 
if I receive $370 in gold, how much change should be 
given the broker? Ans. 16 ct. 

17. Buy 364 shares stock ($50), at 16 % discount, 
brokerage  %; sell them at 10 % premium, brokerage 
1 YJ: what is my gain? Ans. $4524.52 


Art. 277. Case Il.—Griven, the face, and the discount 
or premium, to find the rate of discount or premium. (See 
Case II, Percentage.) 

Noves.—l. If the face and the real value are known, take their 
difference for the discount or premium; then, apply the rule. 

2. If the rate of gai or loss is required, the real value or cost is 
the standard of comparison, not the jace. 


1. Paid $2401.30 for a draft of $2360 on New York: 
what was the rate of premium? Ans. 13 G. 
2. Paid $2508.03 for 26 shares stock ($100), and 
brokerage, $25.03: what the rate of discount? 
Ans. 43 %. 
3. Bought 112 shares Railroad stock ($509 for $3640: 
what was the rate of discount? Ans. 85 F. 
4, If the stock in last example yields 8 % dividend, 
what is my rate of gain? Ans. 1245 °'%; 
5. I sell the same stock for $5936: what rate of pre- 
mium is that? what rate of gain? Ans. 6%; 6313 G. 
6. If I count my dividend as part of the gain, what 
is my rate of gain? Ans. 1573 %.. 
7. Exchanged 12 Ohio bonds ($1000), 7% premium, 
for 280 shares of Railroad stock ($50): what rate of dis- 
count were the latter? | Ans. 83 % 
8. Gave $266.663 of notes, 4 % discount, for $250 
of gold: what rate of premium was the gold? Ans. 23 %. 
9. Bought 58 shares Mining stock ($50) at 40 @ pre- 


mium, and gave in payment a draft on Boston for 64000: — 


what rate of premium was the draft? Ans. 15’ qo - 
10. Received $4.60 for an uncurrent $5 note: what 
was the rate of discount? . Ans. 8 %. 
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Art. 278. Case III.—Given, the discount or premium, 
and the rate of discount or premium, to find the face. (See 
Case IIT, Percentage.) 


Novres.—l. After the face is obtained, add to it the premium, or 
subtract the discount, to get the real value or cost. 

2. If the gain or loss is given, and the rate per cent. of the jfuce 
corresponding to it, work by Case III, Percentage. : 


1. Paid 36 ct. premium for gold 7 % above par: how 
much gold was there? Ans. $48. 
2. Took stock at par; sold it for 24 % discount, and 
lost $117: how many shares ($50) had 1? Ans. 104. 
3. The discount, at Tz %, on stocks was $93.75: how 
many shares ($50) were sold? Ans. 25. 
4. Buy stock at 43 % premium; sell at 81 % pre- 
inium; gain, $345: how many shares ($100)? Ans. 92. 
5. Buy stocks at 14 % discount; sell at 833 % prem.; 
gain, $192.50; how many shares ($50)? Ans, 22. 
6. The premium on a draft, at §%, was $10.36: what 
was the face? Ans. $1184. 
7. Buy stocks at 6 % discount; sell at 42 % discount; 
loss, $666: how many shares ($50)? Ans. 37 
8. Stocks at 12 % discount, brokerage, $6.03, cost 
$239.97 less than the face: how many shares ($50)? 
: Ans. 41. 
9. Bonds, at 20 % premium, brokerage § %, cost 
$300.874 more than the face: what is the face? 
Ans. $1450. 
10. Buy uncurrent bank notes at 10 % discount, 23 % 
brokerage; sell them at par; and gain $348.75: what was 
the face of the notes? Ans. $4500. 
11. Buy stocks at 40 % discount, brokerage 13 4; 
sell them at 20 % discount, brokerage 17 %, and gain 


$574.87: how many shares ($50)? Ans. 638. 


Art. 279. Casr [V.—Given, the real value, and the rate 
of premium or discount, to find the face of the drafts, stock, 
dc. (See Case IV, Percentage.) 

Nores.—1. After the face is known, take the difference between 
it and the real value, to find the discount or premium. 


Revinw.—278, What is Case 3?. What does it correspond to? How 
can the real value or cost be found? When the gain or Joss is given, and 
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2. Bear in mind that the rate of premium or discount, and the 
rate of gain or loss, are entirely different things; the former is re- 
ferred to the par value or face, as a standard of comparison, the 
latter to the real value or cost. 


1. What is the face of a draft on Baltimore costing 


$2861.45, at 12 % premium? Ans. $2819.16 

2. Invested $1591 in stocks at 26 % discount: how 
many shares ($50) did I buy? Ans. 45. 

3. Bought a draft on New Orleans at 3 % discount, for 
$6398.30: what was its face? Ans. $6430.45 

4. Notes at 65 % discount, 2 % brokerage, cost $881.79: 
what is their face ? Ans. $2470. 


5. Exchanged 17 Railroad bonds ($500), 25 % below 
par, for bank stock at 64 % premium: how many shares 


($100), did I get? Ans. 60. 
6. How much gold, at § % premium, will pay a check 

for $7567? Ans. $7520. 
7. How much silver, at 17 % premium, can be bought 

for $3252.96 of currency? Ans. $3212.80 


8. How large a draft, at 4 % premium, is worth 54 cit 


bonds ($100), at 12 % discount? Ans. $4740.15 

9. Exchanged 72 Ohio State bonds ($1000), at 61 % 
premium, for Indiana bonds ($500), at 2 % premium: 
how many of the latter did I get? Ans. 150. 


XX. INSURANCE. 


Arr. 280. InsurRANCE is of two kinds—Insurance on 
_property and Life Insurance; the latter will be explained 
under the head of Annuities. : 


Insurance on Property is of two kinds—Fire and Marine; 
the former takes effect upon fixed property, as houses and 
their contents; the latter applies to property transported 
by water, as vessels and their cargoes. Pe 


RevieEw.—279. What is case 4? What does itcorrespond to? How 
is the discount or premium found? What is thé &tinction between the 
rate of premium or discount, and the rate of gain < r loss? What is the 
standard of comparison for the former? \ What for the latter 7280. How 
many kinds of insurance ? How is insurance on property divided? What 
is Fire insurance? Marine? . Fg ae r +S ast : Pe 
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Property conveyed by railroads is insured after the 
manner of marine insurance. 


Art, 281. Insurance on property, then, is security 
against loss by fire or the dangers of transportation. 

The companies or individuals that guarantee against 
such loss, are called wnderwriters, or insurers. If an indi- 
vidual insures, it is called owt-door insurance. 

The written contract between the insurers and the in- 
sured is called the policy. | 

The sum charged for insuring is called the premium, 


and is a certain rate per cent. of the amount insured. 


This rate per cent. is called the rate of insurance. 
Insuring property is called taking a risk. 


Arr. 282. Insurance has 4 cases solved like the 4 cor- 
responding cases of Percentage. The amount insured is 
the standard of comparison; hence, this 


GENERAL RULE FOR INSURANCE. 


Represent the amount insured by 100 per cent., and then pro- 
ceed by such rule of Percentage as the nature of the question 
requires. 

Case I.—Giiven, the rate of insurance, and the amount in- 
sured, to find the premium. (See Case I, Percentage.) 


1. Insured a house for $2500, and furniture for $600, 
at 75 % : what is the premium? . Ans. $18.60 

2. Insured 3 of a vessel worth $24000, and 3 of its 
cargo worth $36000, the former at 27 %, the latter at 
15 %: what is the premium? Ans. $607.50 

3. What is the premium on a cargo of railroad iron 
worth $28000, at 173 %? Ans. $490. 

4. Insured goods invoiced at $32760, for 3 mon’, at ro 
%: what is the premium ? Ans. $262.08 

5. My house is permanently insured for $1800, by a de- 
posit of 10 annual premiums, the rate per year being 4 %: 


Review.—280. What is said of property conveyed by railroads, &c.? 
281. What is insurance on property? Who are underwriters? What is 
out-door insurance? What is the policy? The premium? The rate of 
insurance? What is insuring property called? 282. How many cases in 
Insurance? What is the standard of comparison? What is the general 
rule ? “ee is Case 1? What does diporespoud to? 
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how much did I deposit? and if, on terminating the insur- 


ance, I receive my deposit less 5 %, how much do I get? 
Ans. $185 deposited ; $128.25 received. 

6. A shipment of pork costing $1275, is insured at 
3%, the policy costing 75 ct.: what does the insurance 
cost ? Ans. $7.83 
7. An Insurance see oath having a risk of $25000 at 
70%, re-insured $10000 at $% With. Sa dther office, and 
$5000 at 1% with another: how much premium did it 
clear above what it paid ? Ans. $95. 


Art. 283. Case I].—Given, the amount insured, and 
premium, to find the rate of insurance. (See Case II, Per- 
centage.) 


1. Paid $19.20 for i insuring 3 of a house worth $4800: 
what was the rate? Ans. 3 %. 

2. Paid $234, including cost of policy, $1.50, for in- 
suring a cargo worth $18600: what was the rate? 

Ans. 14 I 

3. Bought books in England for $2468 ; insured them 
for the voyage for $46.92, including the cost of the policy, 
$2.50: what was the rate? Ans. 1% Io 

4. A vessel is insured for $42000; $18000 at 23 %, 
$15000 at 38% %, and the rest at 43 I: : what is the rate 
on the whole "843.000 ? | Ans. 33 %. 

5. I took a risk of $45000; re-insured at the same 
rate, $10000 each, in 3 offices, and $5000 in another; 
my ‘share of the premium was $262. 50: what was the 
rate ? Ans. 22 % 

6. IL took a risk at 14 % 3 ve- insured 2 of it at 2 S, 
and + of it at 23 % : what rate of insurance do I get on 
ekke 3 is left? Ans. 7% | Oe 


_ Su@@ustion.—Find what per cent. of the risk is “paid for re- 
insurance; take this from my rate, and find what per cent. the re- 
mainder is of the partial risk taken by me. 


Art, 284. Case II].—Given, the premium, and rate of 
insurance, to find the amount insured. (See Case III, Per- 
centage. "0 

1. Paid $118 for insuring, at 5%: 


amount insured ? 


$14750 


hae ew 98 BE What i is Case PS 2 What does Case so nd to 
sto habs is Case 3 at does it correspond Bi i 
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. 2, Paid $411.372 for insuring goods, at 13 % : what 


was their v ue? Ans. 27425, 
3. Paid .30 for insuring & of my house, at 7 %: , 
what is the house worth? Ans. 97520, 


4, Took a‘risk at 24 % ; ve-insured 2 of it at 23 Ip; 
my share of the premium was $197.13: how large was 
the risk? Ans. $26 984, 

5. Took a risk at 12 Jo re-insured half of it at the 
same rate, and 3 of it at 1} %; my share of the premium 
was $58. 11: how large was the risk ? Ans $19370. 

6. Took a risk at 2 %; re-insured $10000 of it at 
25 %, and $8000 at 17 %; my share of the premium was 
$207.50: what sum was i preety Ans. $28000. 


Art. 285. Cast [IV.— 
the amount of property to 
be insured so as to cover both 


In this case, the amount insured is made up of the 
property and premium; so that if a loss occurs, both the 
value of the property insured, and the premium, shall be 
recovered. 


The value of the property is a certain rate per cent. less 
than the amount insured, since it is less than that amount 
by the premium, which is always a certain rate per cent. 
of the amount insured; hence, the amount insured is found 
as in Case IV of Percentage. 


te of insurance, and 
7 35 fd the amount ‘to 
Heit and premium. 


What sum must be insured, to cover property worth 
$4800, and premium at the rate of 3%? 

ANALYsIs.—The amount musates aye the standard of com- 
parison, is 100 fi the premium is 4 %; the property, ($4800), is the 


remaining 995 %: then 1% = $4800 93° $48.2412--, and 
Yum % is 100 times this, == $4824. 12, the a int, 0 be insured. 


It Snperrt happens in this case, that $4800. 
the divisor wants but little of being Bhat 2s 
unit, and the patksion can be performed _ 212 
with: advantage ‘by Case III of Contracted gy 05,40 ea 
Division of Devithals (Art. 159), Hence, S48 24.12 2 
this mode of operation, when..a apphed to this case. of: In- 
e, is gerle “the following R Rule. x 
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PRACTICAL RULE, 
FOR INSURING BOTH PROPERTY AND PREMIUY 
Find the premium on the property to be insu ed 
premium on this premium: then, the premium on the d pre- 
mium, if necessary, and so on, neglecting all figures below ‘mills ; 
the sum of the successive premiums will be the whole premium ; to 
Jind the amount to be insured, add the property to the premium, 


1. What sum must, be insured to cover property worth 
$2600, and prem. at 7‘ %? Ans. $2618.33 

2. Insured to cover a shipment of pork, valued at 
$12368. 50, at 1 %: find the amt. insured, and prem. 

Ang $12.493.43, am’t ins’d; $124. 93, prem. 

3. Insured to cover my Ligier $1856. 20, at ul fe 
what was the premium ? Ans. $11.2 

4, Insured to cover property to the value of ei at 

3%: what was the premium ? Ans. $36. 57 


YX TARES, 


Arr. 286. Taxes are money paid by the subjects of a 
government, to defray its expenses; and are either direct 
or wdtrect. 

Direct taxes consist of a property-tax, and poll-tax or 
capittation-tax, and are generally collected once a year; 
a property-tax is levied on all property, but that exempt 
by law; it is estimated as a certain rate per cent. of the 
assessed value of the property: this rate per cent. is called 
the rate of taxation. 

A poll-tax or capitation-tax isa fixed sum, charged on 
every citizen, without regard to his property. - 

This sabjiedt has four cases, solved like the four corre- 
sponding cases of Percentage: the taxable property is the 
standard of comparison. Hence, this” 


GENERAL RULE. ) 
Represent the taxable property by 100 %; then proceed by such 
rule of Percentage as the nature of the question requires. . 


Pee cae —What is the Practical rule ?* 286. What ae “What 


are direct taxes? What is a property-tax ? How is it bees What 
is a poll-tax? What. general rule? z 
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- Case I.—Given, the taxable property, and the rate of tax- 
ation, to find the property-tax. (See Case I, Percentage.) 


Norz.—If there is a poll-tax, the sum produced by it should be 
added to the property-tax, to give the whole tax. 


1. The taxable property of a county is $486250, and 
the rate of taxation is 78 ct. on $100; that is, 7% G: 
what is the tax to be raised? © Ans. $3792.75 


Ruem.—The rate of taxation being usually small, is expressed 
most conveniently as so many cents on $100, or as so many mills 
on $1. 

2. A’s property is assessed at $3800; the rate of taxa- 
tion is 96 ct. on $100 (Fo %): what is his whole tax, if 
he pays a poll-tax of $1? Ans. $37.48 

3. The taxable property of Cincinnati, in 1855, was 
$85330880, on which was charged a tax of io % for the 
State, yoo % for the county, and Ves % for the town- 
ship and city: in all, lyoo %; how much was raised for 
each and for all? 

Ans. State tax, $273058.82; county, $353269.84 ; 
township and city, $636568.36 ; total, $1262897.02 


In making out bills for taxes, a table is used, containing 
the units, tens, hundreds, thousands, &c., of property, 
with the corresponding tax opposite each. 

To find the tax on any sum by the table, take out the 
tax on each figure of the sum, and add the results. In 
this table, the rate is 17 %, or 125ct. on $100. 


TAX TABLE. 


$1 | .0125| $10] .125 | $100 | $1.25 | $1000 | $12.50 | $10000 | $125 
025 | 20) .25 200| 2.50} 2000} 25. 20000 | 250 
|.0375| 380; .876| 300} 38.75) 8000) 37.50| 30000} 3875 
05 40 | .50 400} 5. 4000 | 50. 40000 | 600 
/.0625} 50; .625| 500} 6.25) 5000| 62.50} 50000} 625 
O75 60) .75 | 600} 7.50} 6000} 75. 60000 | 750 
.0875| 70| .875| 700| 8.75| 7000} 87.50} 70000, 875), 
10 
1125 


80/1. 800 | 10. 8000 | 100. 80000 | 1000 
90 | 1.125 | 900} 11.25} 9000) 112.50} 90000 | 1125 


[Te SAE EE ESS REPELS EET LF 
Prop.| Tax. | Prop. | Tax. | Prop. | Tax. | Prop. | Tax. | Prop. | Tax. 
Ik 


4. What will be the tax by the table, on property as- 
sessed at $25349? : | 


. Revi w.—What is Case 1? 
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Sorturion.—The tax for 20000 is 250; for 5000 is 62.50; for 300 
is 3.75; for 40 is .50; for 9 is .1125, which, 3 give he tax for 
B25349 — == $316.86. 


5. Find the tax for $6815.30. BA 835. 19 


Nore.—tThe tax for cents is not in the table, as being too insig- 
nificant; if desired, it may be found from the dollars, by moving 
the point to the left, 2 figures: the tax for 30 ct. = *. 00375. 


6. What is the tax on propenaeg assessed. at $10424.50, 
and two polls, at $1.50 each? - Ans. $133. ely 


Art. 287. Case IT. — Given, the panes pr oper ty, ‘and the 
tax, to find the rate of taxation. (See Case IT, Percentage.) 


‘Norsz.—lIf there is a poll-tax, find what it produces, and subtract 
it from the whole tax; the remainder is the property-tax, and is 
used to find the rate of taxation. 


4 


1. Property, assessed at $2604, pays $19.53 tax: what 
is the rate of taxation? Ans. | % = 75 ct. on $100. 

2. The taxable property in a town of 1742 polls, is 
$6814320. A tax of $66913.54 is proposed. If a poll- 
tax of $1:25 is levied, what should be the rate of taxation ? 
(See Note.) Ans. 765% = 95ct. on $100. 

3. An estate of on000y pays a tax of $5670: what 
is the rate of taxation? Ans. 123 % = $1.62 on $100. 

4. A’s tax is $53.46; he pays for 3 polls, at $1.50 
each, and owns $8704 taxable property : what is the rate 
of tweens Ans. 76 % = 564 ct. on $100. 


ArT. 288. Case ITI.—Griven, the tax, and the rate of 
taxation, to find the assessed value of the property. ce 
Case TI, Percentage.) 


Nore.—lf any part of the tax arises from polls, it should be first 
deducted from the given tax. 


1. What is the assessed value of property taxed $66.96, 


at it % ? Ans. pa eee 
A corporation pays $564.42 tax, at the rate of jo %, 
or “46 ct. on $100: find its capital. Ans. $122700. 


Revirw.—lf there is a poll-tax, what should be done? 287. What is is 
Case 2? What does it correspond to? If any part of the tax is produced 


frome polis, what shomlaglleone 
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3. A is taxed $71.61 more than B; the rate is 135 %, 

or $1.82 on $100: how much is A assessed more than B? 
Ans. $5425. 

4. A tax of $4000 is raised in a town containing 1024 

polls, by a poll-tax of $1, and a property-tax of fox % 

(24 ct. on $100): what is the value of the taxable pro- 
perty in it? Ans. $1240000. 

5. A’s income is 16 % of his @apital; he is taxed 22 % 

of his income, and pays $26.04: what is his capital? 

; Ans. $6510. 


Art. 289. Oasze IV.—(See Case IV of Percentage.) 

1. A pays a tax of 1o5 % ($1.35 on $100) on his 
capital; and has Jeft $125127.66: what was his capital, 
and his tax ? Ans. Cap., $126840 ; tax, $1712.34 


2. Sold a lot for $7599, which was cost and “< beside 
paid for tax: what was the cost? Ans. $7450. 


XXII. DUTIES OR CUSTOMS. 


Art. 290. Duties or Customs, are taxes upon foreign 
merchandise, paid by the importer; they are of two kinds, 
ad valorem and ‘specific. 


Ad valorem duties are so much on the value of the 
goods as shown by the invoice. 


Ad valorem is Latin for on the value. An invoice is a bill of the 
goods, showing the kinds, quantities, and cost. 


Specific duties are a fixed sum for a fixed quantity, 
without regard to cost; as, $10 a cwt., $30 a hhd., &c. 

Art. 291. In specific duties, certain allowances are 
usual, called draft, tare, leakage, and breakage. 


Draft is an allowance made, that the goods may hold 
out when retailed. It is calculated as follows: 


REVIEW.—288, What is Case 3? What does itcorrespond to? If any 
part of the tax is produced from polls, what should be done? 289. What 
does Case 4 correspond to? 290.. What are Duties or Customs? Ilow 
many kinds? What are ad valorem duties? Why so called? 

*. ; & 
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On each parcel weighing 


1121b., or less, itisllb. from 3361b. to 11201b., it is 41b. 
from 1121b. to 2241b. .. 21b. from 11201b. to 20161b., ... 7b. 
from 2241b. to 8361b. .. 3lb. over 20161b., <? OTR 


Tare is an allowance for the weight of the box, bale, 
cask, or whatever contains the goods. It is generally es- 
timated at a certain per cent. on the quantity remaining 
after the draft has been deducted. 


Tare is sometimes estimated at a certain quantity for each cask 
package, etc., or a certain weight for each cwt., tun, &c. 


The weight of the goods, before draft and tare have 
been allowed, is called gross weight; after they have been 
allowed, it is called net weight. 

Leakage is an allowance of 2 %, on all liquors in casks 
paying duty by the gallon. 

Breakage, usually 10 %, is allowed on ale, beer, and porter 
in bottles; on other liquors in bottles, it is only 5%. 


The common sized bottles are estimated at 22 gal. per dozen, 


RULE FOR CALCULATING SPECIFIC DUTIES. 


ART. 292. Find the net weight of the goods in that deno- 
mination for which the rate of duty is given, and multiply 
by the given rate. 


Norer.—Observe that in custom-house business, 28 lb. make 1 qr,, 
112 lb. make lcwt., and 2240 lb. make 1 tun. 


Art. 293. In ad valorem duties, the calculation is one 
of Percentage, and since the invoiced value of the goods 
is the quantity on which the rate of duty takes effect, it is 
100 per cent. & 


RULE FOR ALL QUESTIONS IN DUTIES AD VALOREM. 


Represent the invoiced value of the goods by 100 per cent., 
and proceed by such rule of Percentage as the case requires. 


RevVIEW.— 290. What is an invoice? What are specific duties? 
291. What allowances are made in specific duties? Whatis draft? How 
is it estimated? What is tare? How is it generally estimated? What 
is it calculated on? How is tare sometimes estimated? What is gross 
weight? Net weight? What is leakage? Breakage? How is the quan- 
tity of liquor in bottles estimated? 292. What is the rule for calculating 
specific duties? In custom-house business, how many Ib. in a qr.? 

Pigs 


* 
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ReMARK.—According to the last tariff-bill of the U. S., passed 
1846, none but ad valorem duties are allowed. 


Case I.—See Case I of Percentage. 


WHAT IS THE DUTY 


1. On 46 casks of wine, of 36 gal. each, invoiced at 
$1.25 per gal., at 40 % ad valorem? Ans. $793.80 

Allow for leakage. : 

2. On 12 boxes fancy soaps, each 982 Ib., tare 10 %, 
at 5 ct. a lb.? Ans. $52.65 

3. On 36 boxes sugar, each weighing Gewt. 2qr.18]b., 
tare 16 lb. per ewt., at 25 ct. a lb.? Ans. $572.40 


SuaGesrron.—Tare = 16 lb. per ewt.= 755 = + of the lb. 


4. On 460 E. E. of broadcloth, at $3.20 per ell, at 
30 % ad valorem? and if I pay $41.40 freight, how much 
per yard should I charge to gain 20 G%? 

Ans. Duty, $441.60; price per yd., $4.08 

5. On 50 drums figs, each weighing 57 1b., draft as 
usual, tare 20) lb. to the ewt., at $12 a cwt.? Ans. $246.43 

6. On 8hhd. of sugar, each 12cwt. 3qr. 141b., tare 


12 lb. to the cwt., at 14 ct. a lb.? Ans. $153.75 
7. On an invoice of carpets, worth $1859.60, at 30 % 

ad valorem ? Ans. $557.88 
8. On 680 boxes of raisins, invoiced at $1.25 a box, 

at 40 % ad valorem? ) Ans. $340. 
9, On 26 chests of tea, each 1181b., tare 10 1b. per 

chest, at 10 ct. a lb.? Ans. $275.60 
10. On 42hhd. of sugar, each 13cwt. 3qr., and the 

tare 7 1b. per cwt., at $2 a cwt.? Ans. $1077.89 
11. On 30 bags of rice, each 7 cwt. 2qr. 101b., tare 

12 %, at $1.20 a ewt.? Ans. $239.30 


12. On oil-cloth, 40 yd. long, and 3 yd. 2 ft. 8in. wide, 
worth 75 ct. a sq. yd., at 80 % ad valorem? Ans. $35. . 
Art. 294. Case II.—WSee Case IJ, Percentage. | 


1. If goods invoiced at $3684.50 pay a duty of 
$1473.80, what is the rate of duty? Ans. 40 %. 


: REVIEW.—293- What is the general rule for questions in ad valorem » 
duties? What kind of duties only are allowed in this country? What 
does Case 1 correspond to? 
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2. If laces, invoiced at $7618.75, cost, when landed, 
$9142.50, what is the rate of duty? Ans. 20 %. 

3. If 40 hhd. (63 gal. each) of molasses, invoiced at 
123 ct. a gal., pay $92.61 duty, after allowing 2 % for 
leakage, what is the rate of duty? Ans. 380 %. 


Art. 295. Case II].—wSee Case IIT, Percentage. 


1. Paid $806.12 duty on watches, at 35 %: what were 
they invoiced at, and what did they cost in store ? 
Ans. Invoiced, $2303.20; cost, $3109.32 
2. The duty on 1800 yd. of silk was $337.50, at 25 % 
ad valorem: what was the invoice price per yd.? and what 
must I charge per yd. to clear 20 %? 
Ans. Invoiced at 75 ct. per yd.; selling price $1.125 
3. The duty on 15 gross London porter, allowing 10 % 
breakage, was $40.50, at 20 % ad valorem: how much a 
dozen were they invoiced at? Ans. $1.25 


Art. 296. Case LV.—WSee Case IV, Percentage. 

1. French cloths, after paying 30 % duty, and other 
charges, $73.80, cost in store $7389.03: what were they 
invoiced at? ? Ans. $5627.10 

2. Imported from Havre 80 baskets of champagne, 12 
bottles each, 5 % breakage, duty 40 %, freight and other 
charges $67.20, and the whole cost $729.60: what did 
it cost a bottle at Havre, what in store, and how much a 
bottle should I charge to clear 35 %? ; 

Ans. 59 ct. at Havre; 80 ct. in store; selling price $1.08 

3. The cost in store of 20 puncheons Jamaica rum, 
84 gal. each, is $631.43; duty 15%, leakage 2 %, 
charges $53.34: what did it cost a gal. in Jamaica? 

. Se Ans. 30 ct. 
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- XXIII. INTEREST. 
Arr, 297. InrEREsT is money charged for the use of 
money. e. 
The profits accruing at regular periods on permanent investments, 
such as dividends or rents, are called interest, since they are the 
growth of capital, unaided by labor. : 


Review.—#97. What is interest ? What are sometimes called interest? 
nt , 
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‘The principal is the sum on which interest is charged. 


The principal is either a sum loaned; money invested to secure an 
income; or a debt, which not being paid when due, is allowed by 
agreement or law to draw interest. 


The amount is the principal, with its interest added. 


ArT. 298. Interestyis payable at regular intervals, 
yearly, half-yearly, or quarterly, as may be agreed : : if there 
is no agreement, it is understood to be yearly. 


ART. 299. The rate of interest is the rate per cent. of 
the yearly interest to the principal: it is called rate per 
cent. per annum; per annum meaning by the year, in Latin. 


If interest is payable half-yearly, or quarterly, the rate is still the 
rate per annum, or rate per year. In short loans, the rate per month 
is generally given; but the rate per year, being 12 times the rate per 
month, is easily found: thus, 2 % a month = 24 % a year. 


If the rate of interest is not specified, the rate establish- 
ed by the law of the country where: the contract is made, 
prevails, called the Roe rate, which is generally, but not 


a 


rate” allowed by the law. 

If a higher rate of interest is charged than the law al- 
lows, it is called usury, and the person offending is subject 
to a penalty. 


Art. 800. The following table shows the legal rate in 
each of the States of the Union. 


LEGAL RATES. STATES, 
8 % in Georgia, Alabama, Mississippi and Florida. 
7 % in New York, So. Carolina, Michigan, Wiscon. and Iowa. 


5 % in Louisiana. 
10 % in Texas. 
6 % in all other places in the U.S., and the U.S. courts. 


Art. 301. Interest is either Simple or Compound. 

ReviEw.—297. What is the principal? What may it sometimes be? 
What is the amount? 298. Howis interest payable? If there is no agree- 
ment, how is it payable? 299. What is the rate of interest? For what 
time is it given ? When is it given per month? How is the rate per year 
then found? If no rate of interest is mentioned, what one payee ? 
What is usury ? 301. What two kinds of interest ? 
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Simple Interest is interest which, even if not paid when 
due, is not convertible into principal, and therefore can 
not draw interest itself and accumulate in the hands of the 
debtor, however long it may be retained. 

Compound Interest is interest which, not being paid when 
due, is convertible into principal, and from that time draws 
interest itself, and accumulates in the hands of the debtor, 
according to the time it is retained. 

Compound interest is more favorable to the creditor 
than simple interest, as shown in this example: 


If I lend $100 at the rate of 10% per annum, what 
should I receive at the end of three years, presuming no 
interest paid in the mean time? 


SoLurion By SrmpLe lnreresr.—The interest for lyr. is 10% of 
$100 = $10; for 3 yr. it is $30, and the whole sum due is $130. 

Soturion By Compounp InrEREST.—The interest for the Ist year is 
$10; which, not being paid, makes $110 then due and drawing in- 
terest: 10 % of $110 = $11, the interest for the 2d year; which, 
not being paid, makes $121 then due and drawing interest: 10% of 
$121 = $12.10, the interest for the 3d year; which makes the whole 
sum then due, $133.10, being $3.10 more than by Simple Interest. 


XXIV. SIMPLE INTEREST. 


Art. 802. Simpre InrEreEst differs from the other 
applications of Percentage by taking the time into con- 
sideration, which they do not. 

All questions in Percentage involve three different quan- 
tities, and may be solved by a simple proportion. All 
questions in interest contain four different quantities, and 
may be solved by a compound proportion. 


Art. 308. The four quantities embraced in every ques- 
tion of interest are, Ist, the principal; 2d,-the interest ; 


Review.—301. What is simple interest? Compound interest? Which 
is more favorable to the ereditor? Show the difference by the example. 
302. How does simple interest differ from the other applications of percent- 
age? If the time were left dut of view, how could questions in simple 
interest be solved? How may they be solved as it is? 303. What four 
quantities are involved in every question of simple interest ? 
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3d, the rate; ma the time: of these four, the princt- 
pal being the standard of comparison, is 100 per cent. 

Any three of these quantities being given, find the 4th 
by this 

GENERAL RULE. 

Represent the principal by 100 per cent., and proceed as in 
questions of compound proportion. 

Nore.—If the amount is given or required, it may be necessary to 
perform an addition or subtraction before applying the rule, or after 
the result has been obtained. 


Though the general rule is sufficient for all the ordinary 
problems in Simple Interest, it is too general for practical 
purposes, and a special rule will be given for each case. 


CASE I. 


Art. 804. Given, the principal, rate of interest, and 
time, to find the interest. 


Rute.—Find the yearly interest by Case I of. Percentage ; 
then ascertain from it the interest for the given time “ey aliquot 
parts. 


Norse.—In calculations of interest, every month is regarded as 30 
days, and every year as 12 months, or 360 days. 


What is the simple interest of $354.80 for 3 yr. 7 mon. 
19 da. at 6%? 


Sot. — The yearly interest, $ 854.80 
being 6 % of the principal, is 6 


Rae by ge "Sad ated 1 yr. = 21.2880 

e interes or yr. / mon. cs Te gg 
19 da. is then obtained by ali- dyr = 8 63.864 
quot parts; each item of interest : aes ie 2 1 Ha 

is carried no lower than mills, 1 ae. S as 1. 0 Ws 

the next figure being neglected 1 ie ae ta 0 59 

if less than 5; but if 5 or over * AMMO AE eR t te! 
it is counted 1 mill. $77.41 Ans. 


| ReviEw.—303. How many must be known? What is the general rule 
for questions of simple interest? If the amount is given or required, what 
may be necessary? 304. What is Case 1? The rule? How many days 
are counted a month im interest? How many a year? Solve the example. 
What custom prevails in computing interest? Why? 
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If the rate of interest were 5%, 73 %,10 %, &c. the pro- 
cess would be similar; but, as the prevailing rate is either 
6 %, or a simple aliquot part greater or less than 6 %, it is 
customary, whatever be the rate, to compute the interest, first at 
6%; then increase or diminish the result by such a part 
of itself, as may be necessary to obtain the interest at the rate 
given. 
A SHORT METHOD. 

Art. 305. As 6 % a year is the same as 1 % for 2 
months, take 1 % of the principal, by pointing off the two 
right hand figures of dollars; the result is the interest for 
2mon., or 60 da.; and the interest for the given time can 
be found by aliquot parts. 
Applying this method to the last example, the operation 


will appear thus: § 3154.80 
Sorvtion.—-Write the principal, $854.80; cut 70/96 

off the 2 right hand figures of dollars by a vertical th 7A 

line; $3.548 is the interest for 2 mon.: $70.96 is 11064 

the int. for 40 mon., being 20 times the int. for 059 


2mon. just above; $1.774 is the int. for 1 mon., ard ANE oc ie 
being 4 the top number; $1.064 is the int. for 

18 da., bein ;%5 of the top number; (see Rem., Art. 234), and the $.059 
is the int. for 1 day, being 3'5 of $1.774, the int. for lmon. The 
sum of these is the int. for 43 mon. 19 da. = 8 yr. 7mon. 19 da. 


Art. 306. After finding the Int. at 6%, observe, that the 
Interest at 5 % = interest at 6%, —# of itself. And the Interest 
at 45% = Int.at6 %—ofit.| atl %= 3 Int. at 6%. 


at4 % =Int.at6 % —3ofit.| at 7 % Int. at6%-+ 3 of it. 
at 3 % = § Int. at 6 %. at 75%== “ 6%4+4 of it. 
at 2 % = 4% Int. at 6 %. at 8 %—= “ 6%+-4 of it. 
at 15 % =} Int. at 6 %. at9 %—= “ 6%-+-4 of it. 


at 12%, 18%, 24% =2, 3, 4 times Interest at 6 %. 
at 5%, 10%, 15%, 20% = +5, %, 4, 4 Interest at 6 %, 
after moving the point one figure to the right. 


Art. 307. Anotuer Mernop. Take the example al- 
ready solved. sig * 


REviEw.—305, Explain the short method. 306. After the interest ‘at 
6 % has been found, how is the interest at 5 % obtained? At 44%? 
4%, &e. 7%? 74%, &e. 307. Explain “another” method. 


SIMPLE INTEREST. 247 
$354.80 
ANALYSIS.—The interest of any sum $177.40 
($354.80) at 6 % equals the interest of half 436 364 
that sum ($177.40) at 12 %. But 12% a 7096 60. 
year equals 1 % a mon., and for 3 yr, 7 mon. : 
== 43 mon., fag rate is 43 4 %, and for a da., 6 "59 bee 
which is 43 of a mon., the rate is}? %; 
hence, the rate for the aaBie time is 4344 %, $77.4 C4 0 6 bi 3 
and 4312 % of the ane A will be the $77.41 Ans. 
interest. To get 4349%, multiply by 4342 $17.74 0) 
hundredths = .4333 = .4864 (Art. 147). 436! 
By using the contracted multiplication pee ESS 6 Se 5 
(explained in Art. 153), the work may be 7096 
shortened, and the answer obtained correct- 639 
ly to cents. Dene 
$77.41 


In the multiplier .4363, the hundredths (43) are. the 
number of months, and the thousandths (63) are 4 of the 
days (19 da.), in the given time, 3 yr. 7 mon. 19 da. 


TWO PRACTICAL RULES. 


Ruse 1.—EKxpress the years, if any, in months, and write the 
ie number of months as decimal hundredths ; after which, place 
3 of the days, if any, as thousandths : nlipla half the principal 
by this number. 

Rue 2.— Or, point off from the principal two more decimals 
than wt already has. This gives the interest for 2 months, or 60 
days, from which the interest for the given time can be found by 
aliquot parts. 

Either of these rules gives the interest at 6%, from which the 
interest at any other rate can be found by aliquot parts. 


Norr.—In.the 1st rule, when the number of days ae 1 or 2, place 
a cipher to the right of the months, and write the 4 or 2: Pi eorcrine. 
they will not stand in the thousandths’ place: hae if the time is 
lyr. 4mon. lda., the multiplier is .1604; for 9mon. 2 da., 0903. 


REviEw.—307. How can the work be shortened? What are the hun- 
dredths of the multiplier equal to? The thousandths? What is the first 
tule for computing interest? The 2d rule? In using the Ist rule, when 
the days are 1 or 2, what is necessary? When the fraction in the multi- 
plier is 3, how do we proceed? Which rule is generally most convenient 

for short times? In taking aliquot parts for the days in the 2d rule, what 
should we make use of? 


* 
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If the fraction i in the uldeion is 3, it is better to take 4 of the whole 
principal, than $ 2 of half the principal. 


REMARK.—The 2d rule will generally be found most corvenient 
for short times, and will not require more than two aliquot parts 
for the days, by using the ¢enths, as well as the halves, fourths, &c. 
(See Art. 234, Rem.) 


Art. 308. In New York and some other parts of the 
U.S., and in Great Britain, the interest for days is caleu- 
lated at 365 days to the year. In those places, 1 day’s 
interest = 345 of a year’s interest = sg5 of 360 da. in- 
terest obtained by the rule = 35 or 43 of a day’s interest, 
as commonly obtained; but 43 is +3 less than the whole: 

Hence, the interest Pe any ee of days, counting 365 
da. to a year, ts a's less than the interest for the same number 


of days, counting 360 da. to a year. 


FIND THE SIMPLE INTEREST OF ANS 


1. $178.63 for 2 yr. 5 mon. 26 da., at 7%. = $31.12 
2. $6084.25 for Lyr. 3mon., at 43%. = $342.24 
3. $64.30 for Lyr. 10 mon. 14da., at 9 G.=$10.83 
4. $1052.80 for 28 da., at 10%. = $8.19 
5. $419.10 for 8mon. 16 da.,at6%. = $17.88 
6. $1461.85 for 6 yr. 7mon. 4 da., at 10%.=$964.01 
7. $2601.50 for 72 da., at 73 %. = $39.02 
REMARK.—72 da. =2 mon. 12 da. 
8. $8722.48 for 53 yr., at 6%. = $2878.40 
9. $326.50 for 1 mon. 8 da., at 8%. == $9576 
10. $1106.70 for 4yr. lmon. 1da., at 6%. = $271.33 
11. $10000 for 1da., at 6%. = $1.67 


12. $4642.68 for 5mon. 17 da., at 15 %. = $323.05 
13. $13024 for 9mon. 13da., at 10%. = $1023.83 
14. $615.38 for 4yr.11mon. 6da., at 20%.= $607.17 
15. $2066.19 for 3yr. 6mon. 2da., at 30% .=$2172.94 
16. $92.55 for 3 mon. deg at 5%. = $1.44 


egy fo 307. Mate ‘ay many aliquot parts can the days always be 
divided? 308. What is said of interest for days in New York, Great 
Britain, &c.? How is interest for any number of days obtained in those 
places? Why? 
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Find the simple interest of ? ee 
17. $1532.45 for 9 yr. 2 mon. 7 da., at 12 %. 
= $1689.27 

18. $78084.50 for 2 yr. 4 mon. 29 da., at 18%. 

= $33927.72 
19. $512.60 for 8mon. 18da., at 7%. = $25.72 
20. $3278.12 for Lyr.6mon.3da.,at 4%.= $197.78 
21. $8408.46 for ll mon. 5da., at 3%. = $234.74 


22. $126.75 for 2yr. 24da., at 8%. = $20.96 
23. $1863.20 for 39 da., at 13% a month. = $22.15 
24. $402.50 for 100 da., at 2 % a month. = $26.83 
25. $6919.32 for Tyr. Gmon., at6%. = $3 


1 
26. $990.73 for 9mon. 19 da., at 7%. = $55.67 


Find the amount of . 
27. $757.35 for 117 da., at 12% a mon. = $801.65 
28. $1883 for lyr. 4 mon. 21 da., at 6%. = $2040.23 
29. $5000 for 10 yr. 10 mon. 20 da., at 9%. = $9900. . 
30. $4212.45 for 5yr.5mon. 25da., at5%.=$5367.95 
31. $262.70 for 58da. at 1 % amonth. = $267.34 


32. $584.48 for 133 da., at 73 %. = $600.67 
33. $8291.56 for 294 da., at 6%. = $8697.85 
34. $16372.05 for 3yr. 9mon.,at 8%. = $21283.67 
35. $2001.25 for 86 da., at 6 %. = $2029.93 
36. $392.28 for 71 da., at 22% amon. = $415.49 
37. $3032.90 for Tmon. 7da., at 7%. = $3160.87 


38. Find the interest of $7302.85 for 365 da., at 6 % 


counting 360 da. to a year. Ans. $444.26 
39. Of $10000 for 360 da., at 6 %, counting 365 days 

_to a year. (Art. 308.) Ans. $591.78 
40. Same as last, 360 da. to a yr. Ans. $600. 


41. If I borrow $1000000 in New York, at 7%, and 

lend it at 7 % in Ohio, what do I gain in 18@da.? : 
Ans. $479.45 

42. Find the interest of $5064.30 for 7mon. 12 da., at 
7 %, in New York. (Art. 308). Ans. $218.45 

Suaaresrion.—Find the interest for years and months in New 
York as elsewhere; but for days, find the interest as usual, and 
diminish it by ='5 of itself, before adding it in. 


250 RAY’S HIGHER ARITHMETIC. 


Find the simple interest of 


43. $681.75 for 98da., 7% in N.Y. Ans. $12.81 
44. $1353.10 for 2yr. 8 mon. 29 da., at Ga? in New 
aa “ee 6 


York. ; Ans. 0.10 
45, $6786.24 for Lyr.10 mon. 16 da., at 10 % in New 
York. Ans. $1273.89 


46. If I borrow $12500 at 6 %, and lend it at 10 %, 
what do I gain in 8yr. 4mon.4da.? Ans. $1672.22 


47. If I borrow $23275 at 12 %, and invest it at 7 %, 
what do I lose in 2 yr. lmon. 23da.? Ans. $2498.83 

48. What is the interest of $3416.20, at 6%, from 
Feb. 3, 1847, to Aug. 9, 1851? Ans. $925.79 

REMARK,—Find the time by Art. 325, Rem. 3. 

49. If $4603.15 is loaned July 17, 1853, at 7%, 
what is due March 8, 1855? Ans. $5130.34 

50. Find the interest at 8 % of $13682.45, borrowed 
from a minor 13 yr. 2mon. 10 da. old, and retained till 


he is of age (21 yr). Ans. $8548.93 
51. What is the amount of $5772 from Oct. 26, 1850, 
to April 12, 1855, at 10%? Ans. $8348.56 


52. In one year, a broker loans $876459.50 for 68 da., 
at 14 % a mon., and pays 6 % on $106525.20 deposits: 
what is his gain? Ans. $21216.96 

53. What is a broker’s gain in 1 yr., on $100 deposited 
at 6 %, and loaned 11 times for 33 da. at 2 % a mon.? 


Ans. $18.20 
54. Find the simple interest of £493 16s. 8d. for 1 yr. 
8 mon. at 6 %. Ans. £49 7s. 8d. 


Suaarstion.—Find the interest of sterling money by Rule in 
Art. 804, multiplying and dividing as in compound numbers; or, 
reduce the principal to one denomination, as pounds, and apply a 
Rule in Art. 807. 

55. Find the simple interest of £24 18s. 9d. for 10 mon. 
at 6 %. Ans. £1 4s. 1134. 

56. Of £25 for Lyr. 9mon. at 5%. Ans. £2 3s. 9d. 

57. Of £651 for 7 mon. at 42 %. Ans. £17 1s. 94d. 

58. Of £648 15s. 6d. from June 2 to November 25, 

at 5%. (Art. 308.) Ans. £15 12s. 10d. 


59. Of £14 from March 23 to Nov. 2, at 6 %. 
Ans. 10s. 334d. 


ws 
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60. Find the simple interest of £66 8s. from May 6 to 
Aug. 21; at 53 % Ans. £1 Is. 5d. 


61. Of £98 for 3yr.122da.at6%. Ans. £19 12s.14d. 


62. Of £374 5s. from April 1 to Dec. 29, at 4%. 
Ans. £11 8s. 14d. 


CASE II. 


Art. 309. Given, the principal, interest, and time, to 
find the rate. 

Rure.—Assume 1 per cent. for the rate; determine the interest 
on this supposition, and divide the given interest by tt. 


Proor.—Calculate the interest at the rate thus found; 
if it agrees with the given interest, the work is right. 


Nore.— If the amount is given instead of the interest, the 
pri cipal may be subtracted from it, to obtain the interest. 


If I loan $6875 at simple interest, and in 2 yr. 3 mon. 
18 da. receive $7823.75, what is the rate ? tack 


SotutTion.—Assume 1 % for the rate; the interest of $6875 for 
2yr. 8mon. 18 da., at 1%, is $158.125, (Case I); the given interest 
= $7823.75 — $6875 = $948.75, and since this-contains $158,125 
six times, it must have accumulated at a rate siz times as great; 
that is, 6 %. ge 

1. What is the rate of interest, when I pay $119.70 
for the use of $3325 for 10 mon. 24da.? = Ans. 4%. 

2. If $65.47 be paid for a loan of $844.75 for 98 
days, what is the rate per month? Ans. 23 %. 

Sua.—Find the rate per year by the rule, and divide it by 12. 


3. If I borrow $5000 for 7 yr. 6 mon. 28da., and 
return $10000, what is the rate? Ans. 133% %. 
4, At what rate per annum will any sum of money 
double itself by simple interest,in 5, 6, 7, 8, 9, 10, 12, 
15, 20, 25 years, respectively ? 
Ans. 20, 1632, 147, 123, 114, 10, 83, 63 5, 4%. 
Suaarstron.—Take $100 for the principal, and $100 for the in- 


terest. Jf 100 be divided by the time in years, the quotient will be the rate 
at mhich any sum will double itself at simple interest in that time. 


Re VIEW.—309. What is Case 2? The rule? The proof? If the 
amount is given instead of the interest, what is necessary? Solve the 
example. 


P 
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5. At what rate per annum will any sum treble itself 
at simple interest, in 5, 10, 15, 20, 25, 30 years, respec- 
tively ? "Ans. 40, 20, 183, 10, 8,.63 %- 

6. At what rate per annum ii ety sum pusieapls 
itself at simple interest, in 6, 12, 18, 24, 30 years, re- 


spectively ? Ans. 50, 25, 163, 125, 10 %. 
7. What is the rate of interest, hen $35,000 yields 
an income of $175 a month? Ans. 6 G. 


8. When $29200 produces $6.40 a day? Ans. 8%. 
9. When $12624.80 draws $315.62 interest quar- 


terly ? Ans. 10 %. 
10. When stock bought at 40 % discount, yields a semi- 
annual dividend of 5 G? Ans. 163 % per annum. 


11. A house that cost $8250, rents for $750 a year; 
the insurance is 75 %, and the repairs 3 %, oa et 
what rate of interest does it pay? Ans. 8 G— 


CASE IIl 

Art. 310. Given, the interest, rate, and time, to find 
the principal. 

Rutz.—Assume $1 for the principal; determine the interest 
on this supposition, and divide the given interest by it. 

Proor.—Calculate the interest on the principal found; 
if it agrees with the given interest, the work is right. 

Notes.—1. After the principal has been found, the interest may 
be added to it, and the amount thus obtained. 

2. The contracted method of division in Art. 158 may be generally 
used. 


What sum will yield $228.80 interest in 4 mon. 23 da., 
at 15 % per annum? 


SoLturron.—Assume $1 for the principal; the interest of it for 
4 mon, 23 da., at 15 % is $.0597%5 (Case I): as the given interest, 
$228.80, contains this 3840 times, the principal producing it must 
be 3840 times as large, that is, $3840. _ 


WHAT PRINCIPAL WILL PRODUCE 


1. $1500 a year, at 6G? Ans. $25000. 
2. $1830 in 2yr. 6mon., at5 G2? Ans. $14640. 


Revigzw.— 310. What is Case 3? The rule? The proof? How can 
the amount be afterward found ? 
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What principal will produce 
$45 a mon., at 9%? Ans. $6000. 
$17 in 68 da., at 1 % a mon:? Ans. $750. 


$86.15 in 9mon. 11da., at 10%? Ans. $1103.70 

$313.24 in 112 da. at 7 %? Ans. $14883.47 

~ $146.05 in 7mon. 14da. at 6%? Ans. $3912.05 
$79.12 in 5mon. 25 da. at Poin Ne Ye 

Ans. $2329.72 


Orr oae Ett. ie Se 


CASE IV. 


Art. 311. Given, the amount, rate, and time, to find 
the principal. 


Rute.— Assume $1 for the principal; determine the amount 
on that supposition, and divide the given amount by it. 


Proor.—Calculate the amount on the principal found; 
if the same as the given amount, the work is right. 


Norres.—l. After finding the principal, subtract it from the 
amount, to get the interest. 
2. The contracted method of division (Art. 158) may be used. 


What sum, drawing simple interest at 5%, will amount: 


to $819.45 in 1 yr. 8mon. 5 da.? 


SoLtutrron.—Assume $1 for the principal; the amount of $1 for 
lyr. 8mon. 5da., at 5 %, is $1.0845'g (CaseI); as the given amount 
$819.45, contains this 755.93 times, it must have arisen from a prin- 
cipal 755.98 times as large; that is, $755.98. 


1. What principal in 2 yr. 8 mon. 12 da., at 6 %, will 


amount to $1367.84? Ans. $1208.08 

2. What principal in 10 mon. 26 da., will amount to 
$2718.96, at 10 % interest? Ans. $2493.19 

3. What principal, at 42%, will amount to $4613.36 
in 8yr. 1 mon. 7 da.? Ans. $4048.14 

4. What principal, at 7%, will amount to $562.07 in 
79 da. (865 da. to a year)? Ans. $553.68 


_ PRESENT WORTH 
Art. 312. Is an important application of Case IV. 


Review.— 310. What method of division may be generally used? 
Solve the example. 311. What is Case 4? The rule? The proof? 
How is the interest afterward obtained? What method of division may be 
used? Solve the example. 
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Present, Worth is a phrase used in speaking of a debt 
before it is due, and is the sum which at the prevailing rate 
of interest, will amount to that debt when it is due. 


The difference between the present worth of a debt and 
the debt itself, is the interest of the present worth from the 
present time until the time the debt is due; it is called 
the discount, since it 1s the sum which must be deducted 
from the debt or nominal value, to give the present worth or 
real value. 


RemMArxk.—The discount in this case, like that in Art. 275, is an 
abatement or deduction from the apparent value; in fact, the difference 
between the real and the nominal value: but the latter is a certain per 
cent. of the nominal value, while this is a certain per cent., not of the 
nominal value (the debt), but of the real value (the Present Worth). 


1. Find the present worth and discount of $5101.75 
due in lyr. 9 mon. 19 da., rate of interest, 6 %. 
Ans. Pres. wor., $4603.775 ; Dis., $497.975 
2. Also, of $1476.81, due in 4mon. 11 da., rate, 6%. 
Ans. Pres. wor., $1445.26; Dis., $31.55 
3. Find the present.worth of $2906.30, due in 103 
days, rate, 8 %. Ans. $2841.27 
4, Find the discount of $6344.25, due in 23 days, rate 
of interest, 5 %. Ans. $20.20 
5. Find the present worth of $12720.40, due in 9 da., 
at 7 % in New York. Ans. $12698.48 ~~ 
6. I can sell property for $7500 cash, or for $4250 
payable in 6 mon. and $4000 payable in Lyr.: which , 
should I prefer? and what do I gain by it if money is 
worth 12 % to me? Ans. The latter; $80.86 


CASE V. 


Art. 818. Given, the principal, rate, and interest, to 
find the time. 


Ru.e.—Assume 1 year for the time; determine the interest on 
this supposition, and divide the given interest by it. — 


Proor.—Calculate the interest for the time thus found; 
if it is the same as the given interest, the work is right. 


REvViEw.—312. Why is this case important? What is present worth? 
What is the difference between a debt not due and its present worth? 
What is it called? Why? 313. What is Case 5? The rule? The proof? 
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Notres.—l. The quotient will be the time in years; if it contain 
a fraction, reduce it to months and days by Art. 222. 

2. If the amount is given, subtract the principal from it, to get 
the interest; then, apply the rule. 


In what time will $830 amount to $1000, at 6% simple 
interest? 


SoLtutron.—Assume 1 yr. for the time; the interest of $830 for 
lyr. at 6% is $49.80 (CaseI): the given interest = $1000 — $830 = 
$170, and as this contains $49.80, 3592 times, it must have taken 
3393 times as long to accumulate, that is, 3493 yr. = 3 yr. 4mon. 
29 da., by reduction. (Art. 222.) 


IN WHAT TIME WILL 


1. $1200 amount to $1800, at 10 %? Ans. 5 yr. 
2. $415.50 to $470.90, at 10%? Ans. Lyr. 4mon. 


3. $3703.92 to $4122.15, at 8%? 
Ans. L yr. 4 mon. 28 da. 


Norer.—A part of a day is omitted in the answer, not being re- 
cognized in interest; it must be taken account of, however, in the 
proof. 

4. In what time will any sum, as $100, double itself by 
simple interest at 43, 5, 6, 7, 72, 8, 9, 10, 12, 123, 15, 
18, 20, 25, 30 % ? 

Aas, 223, 20, 162, 147,183, 1247 b1%,. 10°83) 8. 63, 
53, 5,4, 33 yr. 100 divided by the rate of interest, will give 
the number of years in which any sum will double itself. 

5. In what time will any sum treble itself by simple 
interest at 4, 45, 5, 6, 7, 73, 8, 9, 10,12 G? 

Ans. 50,-44§, 40, 333, 284, 263, 25, 225, 20, 163 yr. 

6. In what time will any sum quadruple itself by simple 
Int., at 5, 6, 7, 8, 10, 12, 15, 20, 30, 40, 50, 100%? 

Ans. 60, 50, 42%, 375, 80,25, 20, 15, 10, 72, 6, 3 yr. 

7. How long must I keep on deposit $1374.50, at 
10 %, to pay a debt of $1480.78? Ans. 9 mon. 8 da. 

8. How long will it take $8642.08 to amount to 


$4007.54, at 12 %? Ans. 10 mon. 1 da. 
9. How long would it take $175.12 to produce $6.43 
interest at 6%? Ans. 7 mon. 10 da. 


ReviEw.—313, What will the quotient be? If it contains a fraction, 
what is necessary? What, if the amount is given? Solve the example. 
What is said of a part of a day? 
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10. How long would it take $415.38 to produce 
$10.69 interest in New York at 7%? Ans. 134 da. 


Remarxk.—lIn this example, multiply the fraction of the year by 
365, instead of 12 and 30. (Art. 808.) 


Art. 314. All the Cases of Simple Interest, except the 
Ath, which treats of Present Worth, can be solved by 
Compound Proportion, after the following form: 

$100. Principal. 
: Rate. : Interest. 
f yr. Time in yr. 


Art. 315. The last 4 cases show a striking similarity in 
their rules and modes of operation, and can be put into a 


GENERAL RULE FOR THE LAST FOUR CASES. 


Assume 1 for the quantity required ; determine the interest (or 
amount if it be necessary), on this supposition, and divide the 
given interest (or amount) by it. 


XXV. BANKING. 


Art. 816. The most important application of Simple 
Interest is Banking, including the Discounting-of Notes, 
Exchange, and the settlement of depositors’ accounts. 

BANKS are corporations which deal in money. 

A bank of ¢sswe is one which issues its own notes as 
money. <A bank of discount is one which makes loans. 
A bank of deposit is one which takes charge of money 
belonging to others. 


ReMARK.—A bank is generally controlled by a board of direc- 
tors, elected by the stockholders; the principal officers are the 
president and cashier. 


Review.—3l4. By what compound proportion may all the cases of 
interest, except the 4th, be solved? Why can not the 4th be solved thus? 
315. What general rule serves for the last 4 cases? In which case only 
will it be necessary to use the amount? Why? 3162 What is the most 
important application of simple interest? *What does it include? What 
are banks? What kinds? Define each. How is a bank generally con- 
trolled? What are the principal officers? ; 
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PROMISSORY NOTES. 


_ Art. 317. A Promissory Nore is a written promise by 
one party to pay a named sum to another. 

The person by whom the note is signed is the maker 
of the note. The person to whom the money is promised 
is the payee. The owner of a note is the holder. 

A promissory note is negotiable, when it is payable to 
bearer, or to the order of the payee; otherwise, it is not 
negotiable. 


A negotiable note may pass from hand to hand; the 


payee or holder endorsing it by writing his name on its 
back, thus becoming liable for its payment, if the note is 
payable “to order.” 

If the note is payable “to bearer,” no indorsement is 
required on transferring it, and only the maker is re- 
sponsible. 

It is essential to a valid promissory note, that it contain 
the words ‘‘value received,” and that the sum of money 
to be paid should be written in words. 

The face of a note is the sum promised to be paid. 

If a note contain the words “with interest,” it draws 
interest from date, and if no rate is mentioned, the legal 
rate prevails. | 

The face of such notes is the sum mentioned with its 
interest from date to the day of payment. 

If a note does not contain the words “with interest,”’ 
and is not paid when due, it draws interest from the day 
of maturity, at the legal rate, till paid. 

REMARK.—The day of maturity is when the note is legally due. 


If a note is not paid at maturity, the indorsers must be 
notified of the fact, in writing, when it falls due, or they 
will not be liable. This notification is generally made by 
a Notary, and is called a Protest. 


R#vt1eE w.—317. What is a promissory note? Who is the maker of a 
note? The payee? When is a promissory note negotiable? What may 
be done with a negotiable note? If it is payable to order, what is neces- 
sary? What is indorsing? What effect does it have? What kind of a 
note needs no indorsement when transferred? What are essential to a 
valid promissory note? What is the face of a note? What is the face, 
when the note contains the words “ with interest?” 

22 


a 
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Arr. 318. If a note is payable “on demand,” it is 
legally due when presented. 


Bank notes are of this sort, being payable “to bearer on demand.” » 


If a day of payment is specified in the note, it is due 
the 3d day afterward; in some places, it is due on the 
day specified. : 

If a note is payable a certain time ‘after date,” proceed 
thus, 4 


TO FIND THE DAY A NOTE IS LEGALLY DUE. 
4 


Ru.tz.—Add to the date of the note, the number of years and 
months to elapse before payment; if this gives the day of a month 
higher than that month contains, take the last day in that month; 
then, count the number of days mentioned in the note and 3 more: 
this will give the day the note is legally due; but if it is a Sunday 
or a national holiday, it must be paid the day previous. 

Nores.—l. When counting in the days, do not reckon the one 
from which the counting begins. The three additional days are 
called “days of grace”; in some countries they are 4, 5, or more. 
The day before “grace” begins, the note is nominally due; it is 
legally due on the last day of grace. 

2. The months mentioned in a note are calendar months. Hence, 
a 3 mon. note would run longer at one time than at another; one 
dated Jan. Ist, will run 93 days, one dated Oct. Ist, will run 95 
days: to avoid this irregularity, the time of short notes is generally 
given in days instead of months; as, 30, 60, 90 days, instead of 
1, 2, 8 months. 


DISCOUNTING NOTES. 


Art. 319. Discountina Nores is buying them at a 
discount, and is chiefly done by banks and brokers. 

Notes to be discounted must be payable to order, and indorsed by 
the payee. 

The proceeds or cost of a note is the sum paid for it. 


The difference between the cost and the face of the note 
is the discount; it is more or less, according to the time 
the note has to run. 


Review.—3s3l17. If a note does not contain these words, and is not 
paid when due, what is the consequence? What is the day of maturity? 
318. If a note is payable “on demand,” when is it legally due? © 
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The time to run is the number of days from the day the 
note is discounted, to the day the note is legally due, 
counting the latter, but not the former. 


REMARK.—The time to run is taken in days by banks, because it 
is to their advantage; if it were taken in months and days, each 
month would have to be considerod 80 days in calculating the dis- 
count, whereby a day would be lost in each month of 31 days. 


Art. 3820. In determining the day of maturity and the 
time to run, it is convenient to use this 
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REMARK. acts leap years, if the last day of eanvekone is included 
in the time, 1 day must be added to the number obtained from the 
table. 


A note maturing Sept. 18, is discounted June 24 pre 
vious: what is the time to run? 


SoLutTion.—From June 24 to Sept. 24, by the table, is 92 da.; the - 
18th being 11 days before the 24th, will give 92 — 11, = 81 da. Ans. 
for the time to run. 


Review.—318. If it is payable a certain time after date, what is the 
rule for finding when it is legally due? Which day is not counted? 
What are days of grace? Why so called? When is a note nominally 

due? When legally due? What are the months? What is said of notes 
drawn for months? How is this irregularity avoided in short notes? 
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ART. 321. ee I. To find the discount and proceeds 
of a Note of short date, custom has sanctioned this 


RULE. 

Take the face of the note as a principal, the rate of discount 
as the rate of interest, and calculate the interest for the time the 
note has to run; this will be the discount of the note, and if it 
is subtracted from the face of the note, the remainder will be 
the proceeds or cost of the note. 


Notres.—1l. The discount on short notes, resembles the discount 
on money, stocks, bonds, &c., being calculated on the nominal value 
or face, but differs from the discounts on debts and long notes, 
(Art. 312): the former is called Bank discount; latter, true discount, 


2. Since the face of every note is a debt due at a future time, 
its cost ought to be the present worth of that debt, and the bank 
discount to be the same as the true discount. 

As it is, the former is greater than the latter; for, bank discount is 
the interest on the face of the note, while true discount is the interest on 
the present worth, which is always less than the face. Hence, their 
difference is the interest of the difference between the Present Worth 
and face; that is, the interest of the true discount. 

3. In calculating the discount on notes, use generally the 2d rule 
(Art. 8307). The operation may often be shortened, by recollecting 
that when the two right hand figures of dollars are pointed off, the 
result is the interest of the principal, for 60da. at 6 %, for 72 da. 
at-5 %, for 45da.at 8%, for 86da. at 10%, or for any other 
number of days and rate, whose product is 360; so that the interest 
at any rate, can be frequently got in this way by aliquot parts, 
without first getting it at 6 %. 


Find the day of maturity, the time to run, and the pro- 
ceeds of the following notes. 

1. $792 70% CrncrinnaTI, Jan. 3d, 1854. 

Six months after date, I promise to pay to the order of 
Willis & Markham, seven hundred ninety-two 79 dollars, at 
the Commercial Bank, value received. H. WHITTAKER. 


Discounted, Feb. 18, at 6 %. 
Ans. Due, July 3!,; 188 da. to run; Pro. $774.27 


Revere w.iS1@cWhat is discounting notes? By whom is it done? 
What kind of notes are discounted? What is the proceeds or cost of a 
note? The discount? What is the time torun? 320. Show the use of 
the table. What is said of leap years? 321. What is the rule for dis- ' 
counting short notes? What does bank discount resemble ? r 
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RemARxK.—The date before the line, in July 3|,, is when the 
note is nominally due, the other when it is legally due. 


2. $10667%5 LovisvituE, May 19, 1855. 

Value received, ninety days after date, I promise to pay 
Thomas Beatty, or order, one thousand sixty-six 7'¢°o dollars, 
at the City Bank. G. W. ALEXANDER. 


Discounted June 8, at 6 %. 
Ans. Due, Aug. !7|,,; 73 da. to run; Pro. $1053.77 


3. $1962.45, New York, July 26, 1850. 

Value received, four months after date, I promise to pay 
B. Thoms, or order, one thousand nine hundred sixty-two 
Os dollars, at the Chemical Bank. E. WILLIAMS. 

Discounted Aug. 26, at 7%. 

Ans. Due, Nov. 26|,,; 95da. to run; Pro. $1926.70 


4, $543,553 — Crnotnnati, Oct. 80, 1855. 
Thirty days after date, I promise to pay to the order of 
Baker & Goodal, five hundred forty-three 709 dollars, value 
received. T. H. SHorr. 
Discounted Oct. 31, at 1 % a month. 


Ans. Due, Noy. 29|Dec.2; 32da.torun. Pro. $537.88 


5. $2672 705 PHILADELPAIA, March 10, 1852. 

Nine months after date, for value received, I promise to 
pay Edward H. King, or order, two thousand six hundred 
seventy-two ze dollars. JEREMIAH BARTON. 


Discounted July 19, at 6%. 
Ans. Due, Dec. 19|,,; 147 da. to run. Pro. $2606.71 


6. $804; * CoLumsus, Aug. 12, 1854. 

Three months after date, I promise to pay at the City 
Bank of Columbus, eight hundred four 70 dollars to the 
order of Irwin & Lee, value received. JostAH NEEDHAM. 


Discounted September 3, at 6 %. 
Ans. Due, Nov. 1!2|,,; 73da.torun. Pro. $794.60 


REVIEW.—321. What kind of notes are discounted by this rule? How 
are long notes running for one or more years discounted? What ought 
the cost of a note to be? What would the bank discount then be? Which 
is greater, bank discount or true discount? Why? Howmuch? What 
rule of interest is generally used in notes? How may the operation often 
be shortened ? 
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7. $8886. Sr. Louis, Jan. 381, 1858. 


One month after date, we jointly and severally promise 
to pay C. McKnight, or order, three thousand eight hundred 


elghty-six dollars, value received. T. Monroe, 
Discounted Jan. 31, at 13 % a month, I. Foster. 


Ans. Due, Feb. 28 | Mar. 8; 31da.torun. Pro. $3825.77 


REMARK.—A note, drawn by two or more persons, ‘jointly and 

severally,” may be collected of either of the makers, but if the words 

- “jointly and severally ’’ are not used, it can only be collected of the 
makers as a firm or company. 


8. $1425. NASHVILLE, April 1], 1853. 

For value received, eight months after date, we promise 
to pay Henry Hopper, or order, one thousand four hundred 
twenty-five dollars, with interest from date at 6 per cent. 
per annum. Nixon & Marsu. 

Discounted June 15, at 6 %. 

Ans. Due, Dee. !1|,,; 182da. to run. Pro. $1437.73 


N. B.—Observe that the face of this note is the amount of $1425 
for 8 mon. 3 da. at 6 %. 


9, $3703¥0%0 BautimoreE, June 6, 1850. 
For value received, four months after date, we promise 
to pay to the order of Jones & Newcome, three thousand 
seven hundred and three dollars and eighty-four cents, at 
the Savings Bank. THOMAS SHARPE & Co, 
Discounted June 18, 1850, at 1 % a month. 


Ans. Due, Oct. 6|,; 113da. to run. Pro. $3564.33 
10. $8133 Dayton, May 31, 1856. 


For value received, sixty days after date, I promise te 
pay to the order of Hiram Wells & Co., eight hundred 
thirteen dollars sixty cents. James T. FIsHER. 


Discounted May 381, 1856, at 2% a month. 
Ans. Due, July 30| Aug. 2; 63da.torun. Pro. $779.43 


11, BIST o's Boston, Feb. 14, 1856. 

Value received, two months after date, I promise to pa 
to J. K. Eaton, or order, seven hundred thirty-seven joo 
dollars, at the Suffolk Bank. WiLiiaAM ALLEN. 


Discounted Feb, 23, at 10%. 
Ans. Due, April 14|,,; 54da. to run. Pro. $726.34 
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12. $408570% New Oruzans, Nov. 20, 1855. 

Value received, six months after date, I promise to By 
John A. Westcott, or order, four thousand eighty-five 77 
dollars, at the Planters’ Bank. HE. WATERMAN, 


Discounted Dec. 31, 1855, at 5 %. 
Ans. Due May 2°|,,,1856; 144da. torun. Pro.$4003.50 


13. $2623870 Crncrnnatl, Aug. 7, 1854. 
For value received, eighteen months after date, I promise 
to pay to the order of vOn SRE Hvyans, two thousand six 
hundred twenty-three ~°, dollars, with ‘interest at ten per 
cent. per annum. Morris TALBOT. 
Discounted June 24, 1855, at 1} % a month. 


Ans. Due, Feb. 7|,,,1856; 231 da.to run. Pro. $2728.61 


Art. 322. It may be inquired, what rate of interest is 
paid, when a note is discounted. The proceeds of the note 
is the sum received or borrowed, and is, therefore, the prin- 
cipal, while the discount is its interest for the time the note 
runs; so that having the principal, time, and interest, the 
rate of interest can be found as in Art. 309 
_ It is simpler, however, to leave the face of the note out 
of view, and proceed thus: 


TO FIND THE RATE OF INTEREST WHEN A NOTE IS 
DISCOUNTED. 


Route.—Assume $100 for the face of the note, and on this sup- 
position determine the discount and proceeds for the time it has to 
run; the former will be the interest ; the latter, the principal; and 
the sone to run, the time: from ee the rate of interest can be. 
found by Case II of Simple Interest. 


What is the rate of interest, when a sixty day note is 
discounted at 2% a month? 


SoLtution.—For every $100 in the face of the note, the discount 
for 63 da. at 2% a month, is $4.20, and the proceeds $95.80; then 
$95.80 being the principal, and $4.20 its interest for 63 da., the rate 
of interest is found by Art. 309 to be 257475 % per annum. 


i pe en go. at 


ReVIEW.—322. When a) note is discounted, what is the principal or 
sum borrowed?. What its interest ? How may the rate of interest then be 
found? What may be left out of view in this calculation ? 
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WHAT IS THE RATE OF INTEREST, 


1. When a 30da. note is discounted at 1, 14, 13, 2 G a 
mon.? Ans. 12523, 15x¢3, 187047, 24783 yi Per annum. 
2 When a 60da. note is discounted at 6, 8, 10% per 
annum ? Ans. 67'575, 87°s's, 1039's % per annum. 
3. When a 90 da. note is discounted at 2,23, 3% a mon.? 
Ans, 25383, 827%'s, 39884 df per annum. 


4, When a note running 1 yr. is discounted at 5, 6, 7, 8, 
9; 10, 12%? Ans. 575, 638, 7$2, 838, 8) 114, 1317%. 


REMARK.—It may seem unnecessary to regard the time the note 
has to run, in determining the rate of interest; but, a comparison of 
examples 1 and 38, shows that a 90da. note, discounted at 2% a 
month, yields a higher rate of interest then a 380 da. note of the same 
face, discounted at 2% a month. The discount, at the same rate, on 
all notes of the same face, varies as the time to run, and if in each 
case, it was referred to the same principal, the rate of interest would 
be the same; but when the discount becomes larger, the proceeds or 
principal to which it is referred, becomes smaller, and therefore the 
rate of interest corresponding to any rate of discount increases with the 
time the note has to run. Hence, the profit of the discounter is greater 
proportionally on dong notes than short ones, at the same rate. 


Art. 323. Discounting Notes is an application of Simple 
Interest: the face of the note is the principal ; the discount 
is the interest ; the rate of discount is the rate of interest ; and 
the time to run is the time. 

Hence, it may be divided into cases corresponding to, 
and solved like those of simple interest. The only case of 
sufficient importance to require distinct notice, is 


¥ CASE II. 


Given, the proceeds, time, and rate of discount, to find 
the face of the note. 


Ruie.—Assume $1 for the face of the note ; determine the pro- 
ceeds on this supposition, and divide the given proceeds by it. 


REVIEW.—322. Give the rule. Analyze the example. Can the time 
to run be left out of view in determining tho rate of interest corresponding 
to any rate of discount? Why not? What does the rate of interest in- 
crease with? What sort of notes are most profitable to the discounter,. 
then, provided the rates of discount are the same? 323. What is Case 2? 
The Rule? The proof? Solve the example. ai ; 

j 
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Proor.—Discount the note thus found; if it yields the 
given proceeds, the work is right. 


For what sum must a 60 da. note be drawn, to yield 
$1000, when discounted, at 6 % per annum? 


SoLution.—For every $1 in the face of the note, the proceeds, 
by Case I, (Art. 821), is $.9895; hence, there must be as many dol- 
lars in the face as this sum, $.9895, is contained times in the given 
proceeds, $1000: this gives $1010.61 for the face of the note. 


1. Find the face of a 80 da. note, which yields $1650, 


when discounted at 12 % a mon. Ans. $1677.68 

2. The face of a 60 da. note, which, discounted at 6 % 
per annum, will yield $800. Ans. $808.49 

3. The face of a 90 da. note, which, discounted at 7 % 
per annum, yields $1235.40. Ans. $1258.15 

4, The face of a 4mon. note, which, discounted at 1 % 
a month, yields $3375. Ans. $8519.29 

5. The face of a 6 mon. note, which, discounted at 10% 
per annum, yields $4850. Ans. $5109.75 

6. The face of a 60da. note, discounted at 2% a month, 
to pay $768.25. Ans. $801.93 

7. The face of a 40da. note, which, discounted at 8%, 
yields $2072.60. Ans. $2092.60 


8. The face of a 80 da. and 90 da. note, to net $1000 
when discounted at 6 %. 


Ans. $1005.53 at 30 da.; $1015.74 at 90 da. 


Art. 324. To find the rate of discount corresponding 
to a given rate of interest. 


Ruie.—Assume $100 for the proceeds ; find its interest and 
amount at the given rate, for the time the note runs; the latter is 
the face of the note, and the former is the discount, or interest on 
that face for the time the note runs; the rate of interest will then 
be found by Case II of Simple Interest, and will be the rate of 
discount required. 


If I wish to get interest at the rate of 20 % per annum, 
at what rate should I discount 60 da. notes? 


SoLtutr1on.—For every $100 in the proceeds, I wish to get in- 
terest at 20 % per annum, which for 68 days is $3.50, interest, and 


REVIE W.—324, What is the rule for finding the rate of discount cor- 
responding to a given rate of interest? Analyze the example. 
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$103.50, amount; take $103.50 as the face of the note, or principal, 
and $3.50 as the discount, or interest of that principal for 63 days, 
and find the rate by Case II of Simple Interest, 19.54 %. 


WHAT RATES OF DISCOUNT 


1. On 30 da. notes, yield 10, 15, 20, 30, 40, mye inter- 
est? Ans. gi101 44946 yo9991 29.27, 3 g182 4 733? G. 
2. On 60 da. notes, yea 6,8, 10, 12,18, 24 % interest? 
Ans. 54633, ee 97$4, 1 117% aa 1722, 2 23527 %- 
3. On 90 da. notes, yield 1, 14,2, 21, 3, 4% amon. int.? 
Ans. 11y8%, 17435, 29198 27487, 827 gad, 42498 q- 
4. On notes running I yr. without grace, yield 5, 6, 7, 
8, 9, 10, 12, 15, 18,-20, 35 5% inter oste 
Ans. 43%, 533, 6707, TAL, 8iou, 97, 103, 1325, 153%, 
162, 20%. 


+ PARTIAL PAYMENTS. 


Art. 325. <A note, not paid at maturity, draws interest 
at the legal rate, from the day it is due till it is paid; 
but if it contains the words “ with interest,” it draws in- 
terest from date. Any sums paid on account of the note, 
are indorsed with their respective dates, and are called 
Partial Payments. In such cases, the balance due on 
settlement is found by the 


U. 8. RULE FOR PARTIAL PAYMENTS. 


“Apply the payment, in the first place, to the discharge of 
the interest then due; if the payment mxcrEps the interest, the 
surplus goes toward discharging the principal, and the subse- 
quent interest is to be computed on the balance of principal 
remaining. due. 

“Tf the payment be tess than the interest, the surplus of 
interest must not be taken to augment the principal; but interest 
continues on the former principal, until the period when the pay- 
ments taken together exceed the interest due, and then the seepiae 


Revi —325. If a note is not paid at atintity, what is the conse- 
quence? If it contains the words “with interest,” when does interest 
commence? What are partial payments? What is the United States rule 
for casting interest on notes and bonds when partial payments have been 
made? Qn what principle is this rule founded ? 
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is to be applied toward discharging the principal, and interest is 
to be computed on the balance as aforesaid.” 


Remarxk.—l. This rule, is adopted by the Courts of the U.S. 
and of most of the States; it is on the principle that neither interest 
nor payment shall draw interest. 

2. It is worthy of remark, that the whole aim and tenor of legis- 
lative enactments and judicial decisions on questions of interest, 
have been to favor the debtor, by disallowing compound interest, and 
yet this very rule fails to secure the end in view, and really maintains 
and enforces the principle of compound interest in a most objection- 
able shape; for it makes interest due, (not every year as compound 
interest ordinarily does) but as often as a payment is made; by which 
it happens that the closer the payments are together, the greater the loss 
of the debtor, who thus suffers a penalty for his very promptness. 

To illustrate, suppose the note to be for $2000, drawing interest at 
6 %, and the debtor pays every month $10, which just meets the 
interest then due; at the end of the year he would still owe $2000. 
But if he had invested the $10 each month, at 6 %, he would have 
had, at the end of the year, $1238.30 available for payment, while the 
debt would have increased only $120, being a difference of $3.30 in 
his favor, and leaving his debt $1996.70, instead of $2000. 


3. To find the difference of time between two dates on the note, 
reckon by years and months as far as possible, and then count the 
days; as in the rule Art. 318. 


$850. Cincinnati, April 29, 1850. 


Ninety days after date, I promise to pay Stephen Ludlow, 
or order, eight hundred fifty dollars, with interest; value 
received. CHarLes K, TAyuor. 


Indorsements—Oct. 18, 1850, $40; June 9, 1851, $382; Aug. 21, 
1851, $125; Dec. 1, 1851, $10; March 16, 1852, $80. 


What was due Nov. 11, 1852? 


SotutTion.—lInterest on face ($850) from April 29 to 
Oct. 18, 1850, being 5 mon. 14 da., at 6% per annum, $28.238 


850. 
Whole sum due Oct. 18, 1850, .« . . . - « = ~ 873.238 
Pavmientito be*deductedy ie eo ee nye. te age 


Balance duerOet. 18, 1850, 6 cee we ws wee ee BBS.238 


REViEW.—225. How does the rule allow compound interest? Illus- 
trate by an example. How find the difference of time between two dates, 
on the note? 
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Interest on balance ($833.233) from Oct. 13, 1850, to 

June 9, 1851, being 7mon. 27da.,,. . . . . . 82.918 
Payment not eo ouali to meet the interest, . . . . . 82. 
Surplus interest not paid June 9,1851,. . . . 9138 
Interest on former principal ($833. 238) from Jute 9, 

1851, to Aug. 21, 1851, being 2mon.12da, .. . 9.999 


Whole interest due Aug. 21,1851, . .... . =. 410.912 
833.233 
Whole sum due Aug. 21, oe of yoy Ee eae 5s ea 
Payment to be dedwetedye siege Ma Oh eo eg 
Balance due Aug. 21, 1851, Ran ss 719.145 
Interest on the shove paldnes ($719. 145) frézs ro 21, . 
1851, to Dec. 1, 1851, being 8mon. 10da.,, . . . . 11.986 
ee not ehahan to meet the interest, . . . . . 10. 
Surplus interest not paid Dec. 1, 1851, . . . . 1.986 
Interest on former principal ($719. 145) from Dec. 1, 
1851, to March 16, 1852, being 8mon. l5da., . . . 12.585 
Whole interest due March 16, 1852,"°. . . . . . . £14871 
719.145 
Whole sum due March 16, 1852, . . . . . . «. « 480.716 
Payment to be deducted, 6 6 oe oe ne ele ee Ue 
Balance due March 16,1852, .. . 653.716 
Interest on Balance fo March 16, 1852, to es 11, 
1852, being 7 mon. 26da.,.. . . 4 ee ee, RIALS 
Balance due on settlement, Nov. 11, 1852, . eae TOs 
$3047 Cuicaao, March 10, 1852. 


For value received, six months after date, I promise to 
pay G. Riley, or order, three hundred and four 75 dollars. 


No payments. H. MoMaxin. 
What was due Nov. 3, 1853? Ans. $325.68 
2. $2950. LovisviLLz, Dec. 6, 1850. 


For value received, one year after date, I promise to pay 
Albert Rogers, or order, two thousand ‘ve hundred and 
fifty dollars, with iiteronk: NATHAN PHILIPS. 

Indorsed: April 13, 1852, $1000. 


What was due Aug. 19, 1854? Ans. $1634.63 
3. $429705 INDIANAPOLIS, April 18, 1853. 
On demand, I promise to pay W. Morgan, or order, four 


hundred and twenty-nine ;°o5 dollars, value received. 
R. WILson. 
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“Indorsed: Oct. 2, 1858, $10; Dec. 8, 1853, $60; July 17, 1854, $200. 
“What was due Jan. 1, 1855? Ans. $195.06 


4. $1750. New York, Nov. 22, 1852. 

For value received, two years after date, I promise to pay 
to the order of Spencer & Ward, seventeen hundred and fifty 
dollars, with interest at 7 per cent. JACOB WINSTON. 

Indorsed: Nov. 25, 1854, $500; July 18, 1855, $50; Sept. 1, 1855, 
$600; Dec. 28, 1855, $75. 


What was due Feb. 10, 1856? Ans. $879.71 
5. $4643 Po Dayton, Ohio, March 7, 1851. 


For value received, three years after date, 1 promise to pay 
R. Banks, or order, forty-six hundred and forty three 5%, 
dollars, with interest at 10 per cent. W. G. Brooks. 

Indorsed: June 25, 1854, $1000; Nov. 1, 1854, $500; Jan. 12, 1855, 
$2500; Sept. 4, 1855, $1850; May 10, 1856, $150. 

What was due July 1, ‘1856? Ans. $1189.86 


6. $540. BALTIMORE, Jan. 11, 1849. 

Kighteen months after date, we promise to pay Silas 
Greene, or order, five hundred and forty dollars, with in- 
terest, value received. Evans & Hart. 

Indorsed: Nov. 23, 1850, $125; March 5, 1851, $35; Feb. 27, 1852, 
$25; May 81, 1852, $80; Oct. 16, 1852, $100. 


What was due March 1, 1853? Ans. $291.60 
7. $2500. PHILADELPHIA, Aug. 8, 1850. 


For value received, nine months after date, I promise to 
pay Abijah Warren, or order, two thousand five hundred 
dollars, with interest at 6 per cent. HENRY Cross. 


Indorsed: Nov. 1, 1851, $400; Dec. 14, 1852, $100; July 6, 1858, 
$50; Oct. 21, 1854, $750; April 18, 1855, $500. 


What was due July 1, 1855? Ans. $1362.04 
8. $6875. Boston, Oct. 22, 1852. 


For value received, four months after date, we promise to 
pay Augustus King, or order, six thousand eight hundred 
and seventy-five dollars. Davis & UNDERWOOD. 

Indorsed: Feb. 25, 1853, $2000; Jan. 1, 1854, $245; April 1, 1854, ~ 
$75; July 10, 1854, $1500; Dec. 26, 1854, $95; May 12, 1855, $1200; 
Sept. 29, 1855, $50. 

What was due Jan. 1, 1856? Ans. $2376.64 
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9. $550. Sr. Louis, June 17, 1848. 
For value received, one year after date, I promise to pay 
to the order of Ross & Wade, five hundred and fifty dollars, 
with interest. TimotHy GORDON. 
Indorsed: Aug. 19, 1848, $100; Dec. 1, 1848, $40; Feb. 8 1850, 
$30; Sept. 27, 1850, $200; Jan. 4, 1852, $10; Mar. 1, 1852, $60. 
What was due Aug. 28, 1852? Ans. $195.87 


CONNECTICUT RULE. 

ART. 826. “Compute the interest to the time of the first 
payment, if that be one year or more from the time that interest 
commenced ; add it to the principal, and deduct the payment 
From the sum total. 

“Tf there be after payments made, compute the interest on the 
balance due to the next payment, and then deduct the payment 
as above; and in like manner from one payment to another, till 
all the payments are absorbed: Provided, the time between one 
puyment and another be one year or more. 

“But if any payment be made before one year’s interest hath 
accrued, then compute the interest on the principal sum due on 
the obligation, for one year, add it to the principal, and compute 
the interest on the sum paid, from the time it was paid, up to the 
end of the year; add it to the sum paid, and deduct that sum 
from the principal and interest added as above. (See Note.) 

“Tf any payment be made of a less sum than the interest 
arisen at the time of such payment, no interest is to be com- 
puted, but only on the principal sum, for any period.” 

Nore.—“ Jf a year does not extend beyond the time of payment; but 
of it does, then find the amount of the principal remaining unpaid up to the 
time of settlement, likewise the amount of the payment or payments from 
the time they were paid to the time of settlement, and deduct the sum of 
these several amounts from the amount of the principal. 


1. What is due on the 2d, 5d, and 4th of the preceding 
notes, by the Connecticut rule? 


Ans. 2d, $1634.63; 3d, $194.54; 4th, $877.95 


| VERMONT RULE. 

Art. 327. Find the simple interest of the principal from 
the time it begins to draw interest to the time of settlement, and 
add it to the principal. Do the same for each payment. Add 
together the amounts of the several payments, and deduct the sum 
from the amount of the principal, The remainder will be the 
balance due on settlement. : 


i 
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Nors.—This rule is of frequent use, when settlement takes place 
a year or less from the time interest begins. 


1. What is due on the 2d, 3d, and 4th of the preceding 
notes, by the Vermont rule ? 


Ans. 2d, $1608.88; 3d, $193.50; 4th, $855.79 


REMARK.— The following has been recommended as a more equi- 
table Rue for Partial Payments, than any in use. 

“ Starting at the time interest begins, find the Present Worth by Simple 
Interest of each payment ; deduct the sum of these Present Worths from 
the Principal: the amount of the balance, by Simple Interest, to the day 
of settlement, will be the sum then due.” 

The principle of this rule is, each payment discharges a part of the 
principal with tts simple interest to the day the payment is made; making 
interest and principal due at the same time, instead of the interest 
all due first, and the principal afterward. 


XXVI. EXCHANGE. 


ART.328. EXCHANGE is the method of transmitting money 
from one place to another by means of Bills of Exchange. 

If the places are in different countries it is called Foreign 
Exchange ; if not, Home, Domestic or Inland Exchange. 

Bills of Exchange, also called drafts or checks, are writ- 
ten orders for the payment of money. 

A Sight Bill, is one payable “at sight.” 

A Time Bill is payable a specified time after sight, or 
after date. 

The signer of the bill, is the maker or deecae 

The one to whom the draft is addressed, and who is re- 
quested to pay it, is the drawee. 

The one to whom the money is ordered to be paid, is 
the payee. 

The one who has possession of the draft, is called the 
owner or holder; when he sells it, and becomes an indorser, 
he is liable for payment. 


REVIEW.—828. What is exchange? Foreign exchange? Home ex- 
change? What are Bills of Exchange? What is a sight bill? A time 
bill? Who is the drawer? The drawee? The payee? Who is the holder ? 
What, if he becomes an indorser? 
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A special indorsement is an order to pay the draft to a particular 
person named, who is called the indorsee, as ‘‘ Pay to F. H. Lee.—W. 
Harris.’’ and no one but the indorsee can collect the bill. 

When the indorsement is in blank, the payee merely writes his name 
on the back, and any one who has lawful possession of the draft can 
collect it. 

If the drawee promises to pay a draft at maturity, he writes across 
the face the word “ Accepted,’’ with the date, and signs his name, 
thus: ‘“ Accepted, July 11, 1851.—H. Morton.” The acceptor is first 
responsible for payment, and the draft is called an acceptance. 


Art. 329. A bill of exchange, like a promissory note, may 
be payable “to order,” or ‘‘ bearer,” and is subject to protest 
in case the payment or acceptance is refused: it is also en- 
titled to the 3 days grace, whether a sight or time bill. 

In some States, drafts are not entitled to days of grace. 


Arr. 330. The following are forms of drafts or bills of 


exchange. 
INLAND DRAFT. 


$1500. CINCINNATI, Feb. 8, 1855. 
Please pay, at sight, to Williams & Baker, or order, fif- 
_ teen hundred dollars, value received, and charge 


To Kine & Cuarx, Brokers, New York. Tuomas ATKINS. 


FOREIGN DRAFT. 


Exchange £2000. New York, May 21, 1853. 
At sixty days sight of this first exchange (second and third 
of the same date and tenor unpaid), pay to the order of 
H. Watts, two thousand pounds, without further advice. 
To GrorGE Spence, Merchant, Liverpool. ‘ELMER & BATEs. 


Nores.—l. The words ‘value received” are not essential to a 
bill of exchange. 

2. In foreign exchange, three separate bills are generally drawn, 
so that if one or two are lost, the other may reach its destination. 
When one bill of a set has been paid, the rest are void. 


REVIEW.—3828. What is special indorsement? Give an example. 
What is the consequence of a special indorsement? What is an indorse- 
ment in blank? Its consequence? What is an acceptance? Give an 
example. What is the effect of it? 329. How does a bill of exchange 
resemble a promissory note? What is said of protest? Of grace? Of 
sight-bills? 330. Give an example of an inland draft. Of a foreign draft. 
What is said of the words “value received”? What is a set of foreign 
exchange? When ono of a set is paid, what is the consequence ? 
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Art. 331. The rate of exchange is a rate per cent. of the 
face of the draft. 


The rate of exchange between two places depends on their trade 
with each other; thus, at New Orleans, drafts on New York will be 
at @ premium, more or less, according as the demand at New Orleans, 
for drafts to make payments in New York, exceeds, more or less, the 
supply furnished by parties drawing against sums due them in New 
York. 

If the demand is less than the supply, exchange on New York is 
at a discount in New Orleans, more or less, according to the excess. 

If the demand just equals the supply, exchange is at par. 


Arr. 832. The calculations connected with inland ex- 
change have been explained in Art. 276-279. 

The computation of foreign exchange is similar, except 
that it is necessary to express the money of one country 
in that of the other. 


The sum mentioned in a draft on a foreign country, is expressed 
in the money of that country. . 

In calculating the premium, discount, or cost of such a draft, in the 
home currency, it is necessary not only to have tables of foreign 
money, but also to know the comparative values of the home and 
foreign currencies. 


The par of exchange is the comparative value of the money 
of two countries, depending upon the amounts of pure gold 
or silver they contain: it must, therefore, remain fixed, as 
long as the coins retain the same weight and fineness; as, 


$4.86 (intrinsic value,) = £1, and $1 = 53 francs. 


The course of exchange is the par of exchange after allow- 
ing for the rate of exchange; since the rate of exchange is 
variable according to the balance of trade, the course of 
exchange will also fluctuate within certain limits, being 
sometimes above and sometimes below the par, as, $1 = 
5.25 frances, $4.87 (exchangeable value,) = £1. 


REVIEW.—331. What is the rate of exchange? What does it depend 
on? Example. 332. To what subject do computations in inland Exchange 
_ belong? How does the computation of foreign exchange differ from that 
of inland exchange? How is the face of a foreign draft expressed ? 
What must be known to find its value in our currency ? What is the par 
of exchange between two countries? What does it depend on? Can tt 
ever change? 
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Since the course of exchange allows for the rate of ea- 
change, when the former is known, the cost of the bill is 
found by reduction, without using Percentage. 


If the rate of exchange is given, a reduction of curren- 
cies, and a calculation in Percentage, are both required. 


Notes.—l. For Great Britain and her possessions, the Rater of 
exchange is given. For other foreign countries, the CoursE of ex- 
change is given. 

2. By comparing the pure metal in an English sovereign with that 
in a U. 8. dollar, it is found that 20s. or £1 — $4.86; formerly the 
silver coin of the U. S. was purer than at present, and then 20s. or 
£1, was equal to $4 or $4.44¢. Instead of comparing U. S. money 
with sterling money at the rate of £1 — $4.86, it is customary still 
to reckon £1=—= $4.44. or £9 —$40, which is a convenient relation; 
and, consider the difference between $4.86 and $4.44¢ (412 et. = 
935 % of $4.444), as part of the rate of exchange. 

Hence, sterling money is actually aah (£1 = $4.86), when it is 
quoted 93/9 % premium, (on £1 = $4.444); it is actually below par, 
when it is quoted less than 955 % premium, and above par, only 
when it is above 955 % premium. 


Art. 833. TABLE oF ForREIGN Coins AND MONIEs. 


Amsterdam and Antwerp.—1 florin = 100 cents = $.40. Some- 
times Flemish money is used as follows: 1 pound = 6 florins = 
20 schillings = 120 stivers = 240 groats = 1920 pfennings. 

Bombay. =k rupee = 4 qu as = 50 
pice = 45 ct. (ct. in this table means fants u. 8. Money.) 

Brazil.—Same as Lisbon. 

Bremen.—1 thaler = 72 grootes = 360 swares = 78? ct. 

Cudiz.—1 peso duro = 102 reals of old plate; 1 “real = 16 
quintas = 34 maravedis = 10 ct.; 1 ducat of plate = == Ll‘reals; J 
real vellon = 5 et. 

Calcutta.—1 gold mohar = 16 sicca rupees = 64 cahauns = 
256 annas = 3072 pice = 20480 gundas; 1 sicca rupee = 50 ct. ; 

1 current rupee = 445 ct.; a lac = 100000 rupees; a crore = 100 
lacs. 


gc — 


eee — 332. What is the course of ‘exchange? Does it fluc- 
tuate? Why? When the course of exchange is given, how is the com- 
putation performed? How, when the rate of exchange is given? On 
which country is the rate of exchange given? On which the course of 
exchange? What is the actual par of exchange between the United 
States and England? What was the old par? Which is used in com- 
putations of sterling exchange? Why? What rate of exchange in favor 
of England makes sterling money really par? When is it at a real pre- 
mium? When ata real discount? 
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Canton.-—1 tael==10 mace=100 eandarines= 1000 cash=$1.48. 

Civita Vecchia.—l scudo = 10 paoli = 100 bajocchi = $1. 

Constantinople.—I1 piastre = 40 paras = 120 aspers = 4 ct. 

Copenhagen.—1 rix dollar = 6 marcs = 96 skillings; 1 rigs- 
bank dollar = 52 ct.; the old rix dollar = $1.05. 

Dantzie.—1 thaler = 30 silver groschen = 360 pfennings = 
69 ct.; sometimes the following are used: 1 rix dollar = 3 florins 
= 90 groschen = 270 schillings = 1620 pfennings = 69 ct. 

Genoa.—1 lira = 100 centesimi = $1.86. Old divisions: 1 lira 
= 20 soldi; 1 soldo = 12 denari. 

Hamburg.—1 mark banco = 16 sols or schillings lubs = 192 
pfennings lubs = $.35. Also 1 pound = 25 crowns = 37 thalers 
= 74 marks = 20 schillings, Flem. = 240 grotes, Flem. Lubs is 
a contraction for money of Lubec. Money is either banco or cur- 
rent; the former being at a premium of 23 % over the latter. 

Havana.—1 dollar = 8 reals plate = 20 reals vellon = $1. A 
doubloon = $17. 

La Guayra.—1 dollar = 8 reals = 75 ct. 

Leghorn.—1 pezza of 8 reals = 5? lire = 20 soldi = 240 denari 
== 87 ct. The Tuscan corona or scudo = $1.05. Also, 1 lire = 
20 soldi = 240 denari. 

Lisbon.—1 milree = 1000 rees = $1.12; 1 milree of Azores = 
834 ct.; 1 milree of Madeira = $1; 1 old crusado = 400 rees; 1 
new crusado = 480 rees; 1 testoon = 100 rees. 

Madras.—1 pagoda=34 rupees—42 fanams=3360 cash= $1.84. 

Naples.—1 ducato di regno = 10 carlini = 100 grani = $.80; 
1 scudo = 12 carlini = $.95. 

Palermo.—1 ducato = 10 piccioli = 100 bajocchi = $.80. Ac- 
counts are generally kept in the following: 1 oncia = 30 tari= 
600 grani = 3 ducati = $2.40. 

St. Petersburgh.—1 bank rouble = 100 copecks = $.214, Also, 
1 silver rouble = 360 copecks = $.75. 

Stockholm.—1 rix dollar banco = 48 skillings = 576 rundstycks 
= $.40; 1 silver rix dollar = $1.06. 

Trieste.—1 florin = 60 kreutzers = 240 pfennings = $.483. 

Venice.—1 lira = 100 centesimi = 1000 millesimi = $.16. 


RemM.—tThe values of the foreign coins in this table are expressed 
in the U.S. gold and silver coins as they were previous to 1853. 
If their values in the new silver coinage since 1853 are required, the 
values given above most be increased 734 per cent. (See Art. 204.) 


Art. 334. Hons, or INLAND ExcHANGE. 


1. What is paid for $8805.40 sight exchange on Bos- 
ton, at 1% premium? Ans. $3824.43 


2. What for a 30 da. bill on New Orleans for $7216.85, 
at ¢% discount, interest off at 6%? Ans. $7150.09 


Interest and discount are calculated on the face of the draft. 


~“ 
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3. What cost a check on St. Louis for $1505.40, at 
4% discount ? Ans. $1501.64 

4. What cost a 60 da. draft on New York for $12692.50, 
at ?% premium, int. off at 6%? Ans. $12654.42 

5. What must be the face of a draft to cost $2000, at 
5%, premium? Ans. $1987.58 

Assume $1 for the face, determine the cost on this supposition, 
and divide the given cost by it. 


6. What must be the face of a draft to cost $4681.25, 


at 14% discount? Ans. soca 51 
7. Of an 18da. draft, costing $5264.15, at 2% pre- 
mium, int. off at 6%? Ans. $5256. 27 


Assume $1 for the face, &. (See Ex. 5.) Prove by selling the 
draft as proposed, and see if it yields the given amount. 

8. Of a 21da. draft, costing $6836.75, at $% discount, 
and int. off at 6%? sie $6925.04 


Art. $35. ForEeIGN EXCHANGE. 


1. What is the cost in New York, of a draft on London 
for £2748 11s. 6d., at 10% prem.? Ans. $138437.48 

Sua@estion.—Express the face in pounds, reduce to $, at the 
rate of £1 = $4, increasing the result by 10 %. 

2. In Liverpool, of a draft on Boston for $26550, at 
93 % Pern for sterling? Ans. £5455 9s. 7d. 


1093 
100 ; 


the value $1 =£- =X a roa reduce the decimal to shillings and pence. 


As £i= $- dee nee $26550 by this value, or multiply it by 


3. What is the face of a draft on London, at 97 70, ES: 
mium, costing $6244.50? Ans. £1280 3s. 103d 


Assume £1 for the face, reduce it to $ at 93 % premium on $4 
and divide $6244.50 by it. 


4. Of a draft on Philadelphia costing £1500, at 91 % 
premium for sterling? Ans. $7983. 33 

5. What is the cost of a draft on Paris for 6072.25f., 
at $1 = 5.35f.? Ans. $1135. 

6. Of a draft on New York, at Havre, for $2918.56, 
at $1 = 5. at tes 15687.26f. 
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7. What is the face of a draft on Bordeaux, to cost 
$4534.20, at $1 = 5: 408 ae Ans. 24484. 68f. 
8. What cost a draft on Hamburgh, for 1231 marks 10 
schil. 8 pfen., at 1 mark banco= 33 ct.? Ans. $406.45 
9. What cost at Hamburgh, a draft for $1826.70, at 
1 mark banco = 35 ct.? 
Ans. 5219 marks banco 2 schil. 34 pfen. 
10. A draft on Amsterdam, for 3422 florins 15 cents, 
at 1 florin = 38 ct. U. 8.? Ans. $1300.42 
11. What cost at Amsterdam, a draft for $6312.80, at 
I florin = 42 ct. U. S.? Ans. 15030 florins 48 cents. 
12. What cost a draft on Lisbon, for 724 milrees 960 
rees, at 1 milree = $1.25? Ans. $906.20 
13. What cost at Lisbon, a draft on U.S. for $3542.60, 
at 1 milree = $1.28? Ans. 2767 milrees 656 rees. 
14, A draft on Cadiz for 1252 reals 27 maravedis plate, 
at 1 piastre of 8 reals = 66 ct.? Ans. $103.36 
15. What cost at Barcelona, a draft for $7564.12, at 
{ real = 83 ct.? ‘Ans. 88989 reals 22 maravedia: 
16. What cost at Stockholm, a draft on U. S. for 
$3529.50, at 1 rix dollar = $1. 01? 
Ans. 3494 rix dollars 26 skillings 7 rundstycks. 
17. What cost a draft on Stockholm, for 5643 rix dol. 
HW skil. 4rund., at 1 rix dol. = 98 ct.? pee $5530.29 
18. What oe a draft on Moscow, for 8751 roubles 
63 copecks, at 1 rouble = 27 ct.? Ans. $2362.94 
19. What cost at Archangel, a draft for $3387.06, at 
1 rouble = 24 ct.? Ans. 14112 roubles 75 copecks. 
20. What cost a draft on Berlin, for 634 rix dol. 18 sil- 
ver groschen 5 pfen.,at Lrix dol. = 65 ct.? Ans. $412.39 
21. What cost at Dantzic, a draft for $4687.20 at 1 rix 
dol. = 66ct.?2 Ans. 7101 rix dol. 24 silver gro. 7 pfen. 
22. What cost a draft on Copenhagen, for 2934 rigs- 
bank dol. 5 marks 14 skill. at 1 rigsbank dol. = 48 ct.? 
or" Ans. $1408.79 
23. What cost at Copenhagen, a draft for $4427.35, 
at 1 rigsbank dol. = 51 ct ? 
Ans. 8681 rigsbank dol. 73 skil. 
24. What cost at Canton, a draft for $138653.85, at 
1 tael = $1.55? 
Ans. 8808 taels 9 mace 3 candarines 5 cash. 


x 
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ARBITRATION OF EXCHANGE. 


Art. 886. Exchange may be either direct or circular. 


Direct exchange is confined to two places, the residence 
of the drawer and of the drawee. 


Circular exchange is effected by a succession of bills 
drawn at, and on, one or more intermediate points. 


The circular method is called Arbitration of Exchange. 


A New York merchant wishes to remit $2240 to Lisbon: 
is it more profitable to buy a bill directly on Lisbon at 
1 milree = $1.15: or, to remit through London at 8 % 
premium, and through Paris at £1 = 25.20f.,, to Lisbon 
at 1 milree = 6f.? 


SoLtuTron.—The direct exchange gives the value of $2240— 
1947.826 milrees, by dividing $2240 by $1.15, the value of 1 milree 
in exchange. The value of the remittance by the circular exchange 


is, 2240 X Tarr < 25.20 X § = 1960 milrees. The $2240 is 


reduced to £, by multiplying it by the value of $1, which is 


9 ; 
ea 0xX1-08’ 
value of £1, which is 25.20f.; the francs are reduced to milrees, by 
multiplying by the value of 1 franc, which is § milree. After in- 


dicating the operations, cancel. 


2d Sou.—The same 56 $2740 


result can be obtained 293 Imilree = 
by a chain of equations, T 28 206 & 
each expressing the £9 = 
course of exchange be- 5 

tweentwopointsinthe .Q09)1 76.40 


x 
circuit, except the first, (iy ee PO 0 init p 


which has the sum to : 0 
6) . 
be remitted equal to an Dir. ex. 1947.826 


unknown number ( ) Gain 12.174 milrees. 

of the denomination re- 

quired (milrees); these equations are so arranged that the same de- 
nominations appear on both sides of the sign (=); the product of 
both sides being equal, the vacant term is found by dividing the 
product of those on the other side, by the product of the others on its 
own side, canceling first, to shorten the work. 


the £ are reduced to francs, by multiplying by the 


milrees. 


Bin. 
Bf. 2 
$40 


» 


Rervinw.—— 336. What two kinds of exchange? What is direct ex- 
change? Circular? What is the circular called? Solve the example. 


“« 


? 
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Art. 337. Hence, to compare two y aaabatbs of different 
denominations, through the medium of other denomina- 
tions, this rule, called the | 


CHAIN RULE. 


Rue. 1.—Reduce the given quantity to the denomination with 
which wt is compared; reduce this result to the denomination with 
which it is compared; and so on until the required denomination 
is reached, indicating the operations by writing as multipliers, the 
proper unit values. The compound fraction, thus obtained, re- 
duced to its simplest form, will be the amount of the required 
denomination. ‘ 

Rute I.—Form a series of equations, expressing the conditions 
of the question ; the first containing the quantity given equal to 
an unknown number of the quantity required, and all arranged 
in such a way that the right hand quantity of each equation and 
the left hand quantity in the equation next following, shall be of 
the same denomination, and also the right hand quantity of the 
last and the left hand quantity of the first. Cancel all equal 
factors on the right and left, and divide the product of the quan- 
tities in the column which is complete by the product of those in 
the other column. The quotient will be the quantity required. 

Nores.—l. This is called the chain rule, because each equation 
and the one following, as well as the last and first, are connected 
like a chain, having the right hand quantity in one of the same 
denomination as the left hand quantity of the next. 

2. In applying this rule to exchange, if any currency is at a 
premium or a discount, its unit value in the currency with which 
it is compared, must be multiplied by such a number of decimal hun- 
dredths, as will increase or diminish it accordingly. (See Operation.) 

3. If commission or brokerage is charged at any point of the cir- 
cuit, for effecting the exchange on the next point, the sum to be 
transmitted must be diminished accordingly, by multiplying it by 
the proper number of decimal hundredths. 


EXAMPLES FOR PRACTICE. 


1. A New York merchant remits $1460 to Hamburgh, 
through London and Paris: what is the value when received, 
if £1 = $4.85; 25.20f = £1; 1 mark banco — 1. 80f.? 

Ans. 4214 mark bancos 6 sols 11 pfennings. 


REVIEW.—337. What is the chain rule? Why is this called the chain 
rule? Why should this chain or connection be made? If any of the cur- 
rencies is at a premium or discount, what should be done? If commission 
or brokerage is charged at any point of the circuit, what should be done? 
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2. A, of Philadelphia, wishes to remit $4532.80 to 
St. Petersburgh: the direct exchange is $1 = 3 roubles 30 
copecks, while through London, Paris, and Dantzic, it is 
as follows: 8 % in favor of London; 25.20f. = £1; 1 thaler 
= 4f.; 2 roubles 60 copecks=1 thaler. Which is better? 
Ans. Circular, by 509 roubles 94 copecks. 

3. A, of Boston, owes in Amsterdam 10000 florins’ How 
much in U.S. money will pay it, by remitting through Lon- 
don and Paris at the following rates: 9% in favor of London; 
£1 = 25f.; 1 florin = 2.32f.; allowing 1 % brokerage in 
London, and 2 % in Paris? Ans. $4563.8 

SuecEsT1on.—Multiply the £ by .99, and the francs by .994, to 
allow for the brokerage. (Note 3.) 


4, A, of Memphis, has $6000 to pay in New York. The 
direct exchange is 1 % premium; but exchange on New 
Orleans is 3 % premium, and from New Orleans to New 
York is 1 % discount. By circular exchange, how much 
will pay his debt, and what is his gain? 

Ans. $5969.70; $90.30 gain. 

SuGeEstion.—In home exchange, the currency being the same 
throughout the circuit, annex to the $, the name of the place, as 
$N. Y. or $N. O., for New York money and New Orleans money. © 


5. A merchant of St. Louis wishes to remit $7165.80 
to Baltimore. Exchange on Baltimore is 7% premium; but, 
on New Orleans it is } % premium; from New Orleans to 
Havana, } % discount; from Havana to Baltimore, 1 % 
discount. What will be the value in Baltimore by each 
method, and how much better is the circular? 


Ans. Direct, $7112.46; circ., $7238.36; gain, $125.90 


6. A Louisville merchant has $10000 due him in 
Charleston. Exchange on Charleston is 1 % premium. 
Instead of drawing directly, he advises his debtor to remit 
to his agent in New York at § % premium, on whom he 
immediately draws at 12 da., and sells the bill at 13 % 
premium, interest off at 6%. What does he realize in this 
way, and what gain over the direct exchange? 


Ans. Realizes $10087.17; gain, $62.17. 


Suacesrion.—Interest at 6 % per annum is 5 % a month, or } % 
for 15 days, which diminishes the rate of premium to 1} %. 


7. A Cincinnati manufacturer receives, April 18th, an 


account of sales from N. Orleans; net proceeds $5284.67, — aaa 
3 os eS re 


B 
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due June*|,, He advises his agent to discount the debt at 
6 %, and invest the proceeds in a 7 da, bill on New York, 
interest off at 6 %, at 13 % discount, and remit it to Cin- 
cinnati. The agent does this, April 26. The bill reaches 
Cincinnati May 3, and is sold at § % prem. What is the 
proceeds, and how much greater than if a bill had been 
drawn May 8, on New Orleans, due June 7, and sold at 
3% prem., and int. off at 6 %? 
Ans. Proceeds, $5383.32; gain, $109.66 
8. Find the net value in Cincinnati, of a sum due in 
Paris, of 12600f., which is transmitted to London, at 1 % 
commission; exchange, 25.20f. = £1; a draft for the net 
amount in London, is drawn at New York at 7 % premium, 
after deducting 1 % commission; the proceeds of this bill 
being remitted to Cincinnati, in a check at 4 % discount. 
Ans. $2354. 
9. If 5 oranges are worth 8 lemons, 3 lemons worth 
10 apples, 4 apples worth 1 melon, and 6 melons worth 
75 ct.; how much money, are 12 oranges worth? Ans. $2. 
10. If 38 men do as much as 7 women, and 10 women 
as much as 27 boys, and 42 boys as much as 75 girls, and 
836 girls can bind 500 sheaves in an hour, how many can 


12 men bind in an hour? Ans. 1875. 
11. What must 9 oz. of tea be sold for, if 45 Ib. cost 
$28, and the retail profit is 20 %? Ans. 42.ct.  _ 


» 12. What should coffee be sold at per pound, if an in- 
voice of 253 bags, averaging 1663 Ib. each, cost $4620, the 
freight and other charges being 15 % on the invoice, and 
the profit on the whole cost, 25 %? Ans. 15] ct. 

13. If the freight at New Orleans, per U.S. bu. of corn 
(56 Ib.), is 10d., what is the freight at Liverpool, per impe- 
rial quarter (480 lb.); primage, 5 %? Ans. 7s. 6d. 


ReMARK.—Primage is an allowance to the master and mariners 
of a ship for loading, and is charged on the freight. 


14, What is the freight on a cargo of 2560 bales of 
cotton, averaging 450 |b. each, at 13d. per pound, allowing 
5 % primage, 8 % premium on sterling money, and 5 % 
commission for advancing the freight? Ans. $23814. 

15. If the freight per U.S. bu. of corn (56 1b.), is 26 ct., 
charges 4 ct. per bu. (as usual in New Orleans), making | 
_ the freight 30 ct. per bu. on board, what is the freight per 
Pras’ A. . ES ee Sea 


aa a: 
4 “ R, .} “a : dm 
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imperial quarter (480 lb.), allowing 4 % commission for 
advancing the freight, sterling exchange 4 % premium? 
Ans. 11s. 6$§d. 

16. If the freight is 66 ct. per U. S. bu., charges and 

commission as in last example, exchange 8 % prem., what 
is the freight per imperial quarter ? Ans. 26s. 


‘17. What is the cost in Liverpool, of corn per quarter, 
bought in New Orleans at 50 ct. per U.S. bu., charges 4 ct. 
per bu., exchange 8 % premium, freight 13d. per bu., com- 
mission (on Freight only,) 5%? Ans. 29s. 4d. 

Find the cost per qr.; then, the freight per qr., and add. 


18. At how many cents per U. 8S. bushel can an order 
be filled in New Orleans, limited at 28s. per imperial 
quarter, the freight being 15d. per U. 8. bu., commission 
5% *,and exchange 6 % premium ? Ans. 42 ct. 


Find the freight per imperial qr., subtract it from 28s., and find 
the cost per U. S. bu. corresponding to the remainder. This cost, 
less 4 ct. the usual charges per bu., is the price per U. S. bu. 


19. How many cents can be paid for corn in New Or- 
leans, to fill an order from Liverpool, limited to 30s. per 
imperial quarter, the freight being 10d. per U.S. bu., com- 
mission* 5 %, exchange 7 % premium? Ans. 587% ct. 

*In Examples 17,18 and 19, Commission is charged on Freight only. 


waa 


XXVII. ACCOUNTS CURRENT. 


Arr. 338. THe account which a banker keeps of money 
received and paid out, is an Account Current. 


Accounts Current are also kept by merchants, showing 
the value of goods delivered to their agents and customers, 
and the payments made thereon. | ; 


Here is an Account Current of a bank with a deposi- 
tor: , 


Review.—338. What is an account current? By whom kept? What 
does the Dr. side show? The Cr. side? What is settling an account cur- 
rent? What is it also called? What is necessary in making the balance ? 
What is the direct rule? as ; Sy Bet 


e 


4 
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DE?" Henry Armor, in ace’t with City Bank. me One 
1855.  (et.|| 1854. | $ |ct.| Prod 
Jan.| 5) To check, 300 Dec./31| By bal. old acc’t, 500 2500 
ey oy eee, Pala 500} |] 1855. 200 400 
es by celnmaaeie 100 Jan.) 7} 4, cash, 50) 
re | 7 oe Wiis. 850 » {15 250 2000 
9 {Sl » 9 75 ” ry) 400 
650 3250 
mary! 150 150 
29 | 99 50 150 
” ” 1000, 
1050 | 3150 
200 800 
Bal. items, 125 Jo Ann 
Hal. int, 2.07 J2A8 
| Total bal. $127.07 site 


The left hand, or Dr. side, shows, with their dates, the 
sums paid by the bank on the checks of Henry Armor, for 
which he is their debtor. 

The right hand, or Cr. side, shows, with their dates, the 
sums deposited in the bank by Henry Armor, for which he 
is their creditor. 

Settling or closing an account, is finding how much is due 
at a particular time, between the parties. It is sometimes 
called striking a balance. 

Generally, in an account current, euch item draws in- 
terest from its date to the day of settlement : hence, 


TO SETTLE AN ACCOUNT DRAWING INTEREST. 


Ruwe.—Find, the sum of the items on the Dr. side, with the 
interest of each from its date to the date of settlement; do the 
same for the Cr. side. The difference of these sums will be the 
balance in favor of the greater side. 


The following is a more convenient and 


PRACTICAL RULE. 


Multiply the \st item by the number of days from the 1st to 
the 2d dates. Find the balance after the 2d item, and multiply 
it by the number of days from the 2d to the 3d dates, and so 
on to the last balance, which is multiplied by the number of 
days from the last date to the date of setilement. 

Hach product is put into a Dr. or Cr. column, accordiny as 
” the balance, from which it comes, is Dr. or Cr. Balance the 


f': Revie w.—338. What is the practical rule? Show the reason of the 
rule as applied to the account given. : . 
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two columns of products, and find the interest on this balance 
Jor 1 day, at the agreed rate. This will be the balance of in 
terest in favor of the larger column, which being added to, or 
subtracted from, the last balance of items, according as they 
are on the same or opposite sides, will give the final balance re- 
quired. 

DremonstTRATION.—Take the account already given. The Ist 
item, $500, being a balance in favor of Henry Armor from an old 
account, is on interest from its date (Dec. 31, 1854) to the date of 
the next item (Jan. 5), which is 5 days. The interest of $500 for 
5 da. is the same as the interest of $500 « 5 = $2500 for 1 da. 

Place $2500 in the column of products opposite; find the balance 
of items ($200), which is the difference between the sum on deposit 
($500), and the sum ($300) paid out on the check. This balance 
may, for convenience’ sake, be set down in pencil or red ink on the 
side of the account to which it belongs, as shown in the form. This 
balance is on interest from the second date (Jan. 5) to the third 
date (Jan. 7), = 2 days ; the interest of $200 for 2da. is the same 
as the interest of $200 x 2 = $400 for 1 da.; set this product 
$400 in the column opposite, and keep on, taking a balance and 
forming a corresponding product, for every item, to the day of 
settlement. 

In this example, the balance being always on the Cr. side, the 
products will all be in one column; but, if the balance were some- 
times on one side, and sometimes on the other, a Dr., as well as a 
Cr. column for products, would be needed; adding each column, the 
difference of the sums would be the balance in favor of the larger 
column; the interest of this difference for 1da., would be the excess 
of interest in favor of the larger column. 

The balance of products in this example, is $12400; its interest 
for 60 da. at 6% is $124.00 (Art. 305); dividing by 60 gives the in- 
terest for 1 da., $2.07, in favor of the Cr. side: as the balance of 
items, $125, is also in favor of the Cr. side, the total balance to Henry 
Armor’s credit, is the suni of the two, ($127.07). 


~ Notre.—In settling depositors’ accounts in New York, Great 
Britain, &c., the interest, as ordinarily obtained, must be dimin- 
ished by ='5 of itself, (Art. 808); but elsewhere, this deduction should 
not be made; as, there is no more reason for it in case of depositors’ 
accounts, than in the discounts of the bank: it is manifestly Mylaee 
for the bank to. make a deduction on the interest it pays, and not | 


cision 


REVIEW. = 388. When will two columns for products be necessary ? 
How do we then proceed ? On which side will the balance of interest ee ; 
What should be ApRS2 with ‘it when obtained ? ee oh 
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a 
to allow it on the interest it receives, the circumstances being 


precisely the same: if it insists on taking the time by days in its 
discounts, it ought not to object to any advantage to the depositor 
in making up his interest on the same plan. It is true, if the in- 
terest dn a’ depositor’s account were calculated on each item sepa- 
rately to the time of settlement, using calendar months when 
possible, the result would be slightly less than by the last rule, 
a day being occasionally lost, but it would not be az less: the dif- 
ference would vary with the size and dates of the items. 


Finp THE INT. DUE, AND BALANCE THESE ACCOUNTS. 


ee. F. H. Wiilis.in ace’'t with B.S. Ss Henney: CR. 
| 1849, | Dol. |et.|| 1848. | Dol. ets Produrtes | 
Jan. | 6| Tocheck, | 170 Dec,| 31} By bal. forw. | 325 | 
” 13 ” ” 480 1849, 
Pe PLOT A iyy2 2) 53 96 Jan.| 7 », cash dep. 800 
39 25 ° by) 500 29 20 99 ”? +o) 175 


3) 28 FP] ” 50 79 30 2? 29 2? | 240 


Interest to Jan. 31, at 6 per cent. 


Ans. Int. due Willis, $2.33: bal. due Willis, $246.33 


2. Dr. A. LZ. Morris in ace’t with T. J. Fisher § Co. CR. 
1854, Dol. {ct.|| 1853. Dol. |ct. 


To check, | 350 Dec. |31|By bal. from old acc’t.| 813) 64 
dagac yh 275 1854, 

Set basa 100 Feb. | 4], cash, 120 
a) 400 Mar./17| ,, 500 


2 pata | 108) 25) May |31 5 A 84150 | 
Waa fi | 


Interest to June 30, at 6 per cent. 


Ans. Int. due Morris, $13.34: bal. due Morris, $298.23 


Products. 


ae Ue. Wm. White in ace’t with Beach & Berry. Cr. 
| 1855. Dol.let.||1855.| Dol.|et.| Products. 1 

Jul. | 2} Tocheck, | 212/50)! Jun |80| By bal. from old acct. a 50 | 
[ieaaos Olde 59 hss 66 Jul.| 6} ,, cash dep., 

Aug. | 7 i) aed) 235 oo [15] 99 nso 95 

25 ” ” 300 Aug 9 9 rr) ” 168 75 

Senn Bl 's, >, 110| }Bepct8l 4, Gps 32 | 
” * ” ” 46/40)| Oct.| 3 : 79.90 
| x §=|27 ” ” 454/25 


Interest to Oct. 12, at 10 per cent. 
_ Ans. Int. due White, $19.68; bal. due White, $123.68 


REVIE w.-- 338. In New York, &c., what. nota be done in. ie eding 
the interest ? Should this be done hnesbers Loe = not? 
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Art. 839. The rule (Art. 338) i is not so agai 
to a merchant’s account current, where the items, being 
sometimes notes, drafts, acceptances, sales on credit, &e., 
are not generally due in the order they are written. 


TO BALANCE A MERCHANT’S ACCOUNT CURRENT, 


Ruie.—Multiply each item by the number of days from the 
time it is due as cash until the day of settlement. Set the pro- 
ducts of the Dr. items in a Dr. column, and those of the Or. items 
in a Cr. column. 

Add each of the columns, and find the difference of their 
sums; the interest of this for 1 day, at the rate agreed, will be 
the balance of interest in favor of the larger column, which is 
placed on the side of the account where it belongs; the difference 
between the two sides will be the whole balance in favor of the 
larger side. 

REeMARK.—This rule serves for closing an account sales, when 
the amount due at a particular date is required. 


4. Dr. F, Archer, in ace’t with T. & W. Day. Cr. 


1855, Dol, jet.| Pilani 
Jul,}20|By 20 hhd. 

sugar, @ $66) 1320 
Aug|20|By 15 bales 


(1855. Dol. |ct.! Products. 
Jun |29/To 100 barrels 

pork, @ $12,'1200 
Jul. |15/To 50 barrels 


flour, @ $9, | 450 cotton, 6000 
Sep. | 9/To 40 barrels lb., @ 8c., | 480 
whisky, 1360 Nov|12/ By 8 hhd. to- 
gal.,@ 250. | 340 bacco, 12000 
Dec. {18/To 18 barrels lb... @ €c., | 720 


pork, @ $12,} 216 


Interest at 6 per cent. to Dec. 381. 


Ans. Int. due T. & W. Day, $3.95: bal. due Archer, 
$310.05 The Ist rule may be used here to advantage. 


5.) Day Oliver Mason, in ace’t with Sharpe & Swift. Or. 


=s r pede! 
1856. da|Dol.|ct.|Prod.|| 1856. ‘ da| Dol.|et. (Prod. 
Jan. ot invoice, cash 874/75 Mar. 6/|By cash, “872 


iKeb. 3 i af 293 ADT. Sl soins 495 | 
May 16] ,, acceptance, May 1] ,, remittance, 
May 31, 591/25 June 30, 2000 
| July 5|To eaina th: 1600 May 2] ,, remittance, 
;Aug.20| ,, 5, 2m.| |1150]10 May 9, 1426|50 
Sept. 1} ,, check, 925 Aug. 15) ,, cash, 250 


id se 3, cash, 540 hestee 9» remittance, 


Oct. 15. 342 


Ans. Int. due Mason, $30.73; bal. due pharpe & Swift, 
$1057.87 Int. at 6 % to Sept. 80. 
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Note.—lIn this account, two items on the Dr. side and one on the 
Cr., fall due after Sept. 30, and must therefore suffer discount, or, 
what is the same, draw interest for the other side: hence, the products 
obtained from them, are put on the side of the account, opposite to 
that which contains the items. 


6. Account sales of 500 hhd. sugar, per ship Wave, from New Orleans, 
sold by order and for account of Perrot, Clarke & Co. 
Discount and interest 6 % to date. 


1855.| | 500 hhd. sugar. Dol. j|ct.| Due | Da’ Prod’ets. 
May,)10 To Jonas & King, 2 mon., 100 hhd., 
WIMPEOMORG 1.9) EB, oc ladalensscacardacsssseegeed 5360 50'Jul.10|} 14} 75047 
» {18 fo H. Johnson, 3 mon., 150 hhd. (158930 | 
i LSAT) (bg Ooea settle cue Sas Gensitdsedescaete<sap ees 7946 50) Aug18| 53} 421165 
J’ne'16\To R. chen 8 mon., 80 hhd.° (85374 Ib.), , 
| Cole eee Se See 4695|57|Sep.16| 82) 385037 
3 |25,/To BH. Woodruff, 3 mon., 170 hhd. (190184 
MGS pi Qpt a Cocseeverecesvereraue ne siwad cose bapaia cote _10460/12 Sep.25) 91; 951871 
Mota; DOO DDG: cosacsesssesesedsicccecstassoacees 284.62 | 69 
CHARGES. 
May| 1/Freight, 500 hhd. @ $6................$3000 
Cartage, labor, cooperage.........++ 287 
yp : i | May 1| 56) 184072 
ne|26,Commission 2} p. ct., on $28462.69 711.57 EA ENE, Pa 
Gusatica ls fan 284.63 60) |20171.92, 
Insurance, storage, &C...........c0000 115.28 336. 199 
Discount on credit sales, and inter- : Thterest! 
est on charges, reduced to date, 336.20 4734168 
Net proceeds this day............ 23728 /01 
(Errors and omissions excepted.) 
New York, June 26, 1855. 
KDWARD PARKER. | 


REMARK.—The charges paid May 1, are on interest till June 26 
(56 da.); the sales being on credit, the payments are not due until 
various times after June 26, and must be discounted for 14, 58, 82, 
and 91 days, respectively, to ‘reduce them to cash on June 26, 


7. Dr, E. 8. Lee, in ace’t current with Burns 5 Co. Cr. 


*Interest 9% to June 30. ° 
[ 2 Pek a Sy el OES eT ro kee re 


1851. da} Dol. ‘et, Prod.|| 1851. da Dol.jct.|Prod. 

Feb. 10)To invoice, cash 800, Feb. 20|/By remit. Mar. 5, | 600 

Mar. 25 39 99 , 9 900 Mar. 18 99 39 Apr. 10, 400 
Apr.15|-55 ws. 2 Mon. 700 Apr. 5} 5, cash, 200 

May 18} ,, 55 2 mon. §00 May 20) ,, 300 | 
May 31|,, acceptance, Jun.20} 5, remit. July 15) 1/1600 i 

15da. sight, 400 

' June20| ,, invoice, cash} |1000 
{ 


Ans. Int. due Burns & Co., $27.18; bal. due Burns & 
Co., $1227. 18 (= peys of grace are not scented 


Ruyinw.- 38d. Why is the rule for bank accounts not so applicable to 


@ merchant’s account current? What is the rule for it ? 
z 


288 RAY’S HIGHER ARITHMETIC. 


8. Dr. Joshua Parkins, in ace t with H. K. Foster. Cr. 
* Closed Dec. 81; interest 6 %. 


| 4983, dal Dol. let.'Prod. || 1858. dal Dol, let. !Proa.| 


Jan. 15)To invoice 3m. 738 Feb. 6) By remittance, 
Feb. 20] ,, acceptance, Feb. 18 250 
| 15 da. sight, 400 Mar.15] ,, remittance, 
|; Apr. 15] ,, invoice, 3m, 550115 sight, 380} | | 
i June: 14, Be era: 6382 || May 10} ,, acc’t sales, 215 30 
|| Aug. 31! ,, acceptance, || Aug.10] ,, cash, 326 15 
30 da. sight, 920183 Dee. oO Eee 184 
Septi16) ,, invoice, cash 240 Oct. 20) ,, remittance, 
Oct. 19|,, + 2m.) ‘| 184/24 Nov. 14, 203/90 
Dec. 21] ,, draft, sight, 100 Dec. 1|,, remittance, ; 
Dec. 15. 500 


Ans. Unit. due Foster, $49.04; bal. due Foster, $1754.91 


* In these Acts. current, and in Equation of Payments, daysof grace 
are not counted. 


STORAGE ACCOUNTS. 


Art. 340. Storage accounts are similar to bank accounts, 
one side showing how many bbl., packages, &c. are received, 
and at what times; the other side showing how many have 
been delivered, and at what times. 7 

Storage is generally charged at so much per month of 
50 da. on each bbl., package, &c. 


TO FIND THE BALANCE DUE ON A STORAGE ACO’T, 


Ruts.— Multiply the number of bbl. first set down by the number 


of days from the 1st to the 2d date of the account, and set the — 


result in the column of products opposite. 

Find the number of bbl. on hand after the second item has been 
set down, and multiply it by the number of days from the 2d to 
the 3d date, setting the result in the column of products opposite. 

Continue thus, multiplying the number of bbl. finall ‘on hand, 
hy the number of days from the last date to the date of settlement. 

Add these products, and divide their sum by 30: “the quotient 
will be the number of bbl. stored per month, and this number 
multiplied by the price of storage on each bbl. per month, will 
give the balance due on the account. 


REVIE w.—340. How is storage charged? What is the rule for settling 
a storage account ? 
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1. Storage to Jan. 31, at 5ct. a bbl. per mon. 


RECEIVED. DELIVERED. 
1856, bbl. | Balance on hand. | Days. | Products. 1856. bbl. | 
January. | 2 | 200 January, | 10 | 110 | 

5 | 150 13 

7 30 

10 | 120 

14 80 

17 | 150 

20 75 

24 60 


ee 28 | 200 


Ans. Storage, $19.25; bbl. on hand, 418. 
2. Storage to Feb. 20, at 5 ct. a bbl. per mon. 


RECEIVED. DELIVERED, 


bbl. | Balance on hand. | Days. | Products. || 


January. | 31; 418 | February. | 5 | 100 
February. | 4] 250 10 80 
‘ 9} 120 
12 | 100 
16] 30 


Ans. Storage, $15.85; bbl. on hand, 0. 


XXVIII. EQUATION OF PAYMENTS. 


Art. 341. Equation of Payments, or averaging accounts, 
is a method used by merchants, by which debts due at dif- 
ferent times can be paid in one gum, and at one time, 

_without loss to either party. 

A buys an invoice of $250 on 3 mon. credit; $800 on 

2 mon.; and $1000 on 4mon.; and gives his note for the 
-whole amount: how long should the note run? 


SotutTion.>—The whole debt is $2050; and since 
the discount on $250 for 8mon. = discount on $750 for 1 mon. 
and Ps » $800, 2, = ” » $1600 ,, ” 
and ” » $1000 , 4, = ” » $4000 ,, ” 


—_—__—— 


The discount on $2050. . . . == discount on $6350 for 1mon. 


But the discount on $6350 for 1 mon. is the same as the discount on 
$2050 for $329 mon., = 374, mon. = 3 mon. 8 da.; which is, there- 


REVIEW.—341. What is equation of payments? Solve the example. 


25 


» 


ar Pd 


_— 
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fore, the time the note should run, since it is the time for which the 
debt, ($2050), must be discounted to be considered cash. The time 
thus found is called the mean or average time. 


I buy of a wholesale dealer, at 3 mon. credit, as follows: 
Jan. 7, an invoice of $600; Jan. 11, $240; Jan. 18, 
$400; Jan. 20, $320; Jan. 28, $1200; I give a note a 


3 mon. for the whole amount: when is it dated? 
SonuTron.—Start at the date of the Ist purchase, Jan. 7; then 
Any date will do to start Purchases. Disc. Prod. 


with. If you start at or be- 600 xX O0= 0 
fore the 1st payment, count 240 XK 4= 960 
forward for the multipliers 400 * 6= 2400 
and quotient; if you start 320 x 138 = 4160 
at or after the last payment, 1200 X 21 = 25200 


count backward. If you start 9 Y 6 0 ) 30.7 0 el 2, 


Bebmer ae ine (nag and Tact Hence, 12 days after Jan. 7 = Jan. 19, 


Pe ete be, ts the mean time or date of the note. 
columns of products, one of 


the purchases before the assumed date, and the other of those after 
it; in that case, add each column, take the difference of the sums, 
and divide it by the sum total of debts: this quotient must be 
counted forward or backward from the assumed date, according as 
the products after or before that day preponderate. 


ReMmMARK.—The interest gained on the purchases made after the 
mean time, should be just equal to the interest Jost on the purchases 
made before it; but, if the quotient which fixes the mean time is 
not an exact number of days, the two interests will slightly differ, 
according to the size of the fraction neglected; in the example 
above, the quotient is not exactly 12 days, but 1129 days, on which, 
account, the interest before Jan. 19, will be a little more than that 
after it, but as a part of a day is not recognized in dating notes, the 
answer must be considered correct. 

A 
TO AVERAGE AN ACCOUNT HAVING DEBITS ONLY, 


Ruip.—Siart at the earliest day a debt. is due, and multiply 
each debt by the number of days (or months) its date is after 
the day jixed on; take the sum of these products, and divide 
it by the sum total of the debts; the quotient will be the number 


Revirw.— 341. What date is the starting point? Would any other 
time do? What, if you start at or before the first payment? What, if you 
start at or after the last payment? What, if you start between the first 
and last dates? What is the rule for averaging an account? 


“a ae 


‘a 
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of days (or months) which, added to the day first fixed on, will 
give the mean time required. 

Proor.—Assume the day the last debt is due (or any 
other day); determine the mean time again, and see if it 
agrees with the one already obtained. 


Art. 842. If the account has credits as well as debits, 
it may be averaged, on the same principle, by this 


RULE. 


Start at the earliest day when a payment is made, or ts due 
in cash; counting from this day, form the product for each 
item, both on the Dr. and Cr. sides, setting each product in a 
Dr. or Cr. column, according to the item multiplied. Balance 
the columns of products, and also the columns of items; the 
former divided by the lattér will be the number of days to 
be added to the earliest date, to give the day the balance of items 
is due. 


What is the balance in this account, and when is it due? 


Dr. A in acct with B. Cr. 
i{ 1855.) | Da.) Dol. jet.) Prod. \|)1855, Da,|Dol. |ct.|Prod. 
Jan.|14;To invoice,2m} 13} 400 5200||Mar] 1/By cash, 0} 500 0 

Feb.| 1] 55 52 93 | 31] 200 6206/| Apr |15| “ remittance 
Mar,}10] 55 ” 3; | 70} 500 35000 May 1, 61} 250 15250 
25] 95 Py) ” 85] 800 68000 May 20 » cash, 80 375 30000 

May 16] s» 55-99 {187} 300 41100)|Jun/} 4| ,, remittance 
/2200| )155500 * June 25, |116) 450) [52200 
1575} | 97450 |  |1575| + |97450 

625) - 58050 | 
| PT 9g days after March 1 = June 2. 

. Ans. A owes B $625, due June 2. 


SoLutTion.—Start with Mar. 1, the earliest day a payment is 
made or due. Find the products, both on the Dr. and Cr. side, 
using the dates when the items are due as cash. The balance of 
products, 58050, divided by the balance of items, 625, determines the 
mean time to be 93 days after Mar. 1 = June 2. 


DEMONSTRATION.—In order to be due Mar. 1, the Dr. items 
must suffer a discount of $155500 for 1 day, and the Cr. items a 
discount of $97450 for 1 day. The Dr. side then must suffer a 
discount of $58050 for 1 day, more than the Cr. side. Therefore, 
the balance due Mar. 1 on the Dr. side, is ee less the discount of 


~ 


Ru VIEW.—341. “What is the proof? 342, What is the ini for ave- 
raging an account that has credits ? Solve the example. Demonstrate the 
rule. *. 


PP a 
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$58050 for l-day ; but the discount of $58050 for 1 day is the same 
as the discount of $625 for 938 days (Art. 841); and $625, due 
March 1, after being discounted for 93 days, is the same as $625 
due 93 days after March 1 = June 2. 

Remark.—If the balance of items is on a different side of the 
account from the balance of products, it will draw interest, instead 
of suffering discount, for the time determined by the quotient; or, 7 
will be due, that long before the assumed date. 


ART. 843. The rule for equation of payments is founded 
on Bank Discount, and assumes that the interest lost, by 
paying $100 five days before due, is exactly the same as 
the interest gained, by paying $100 five days after it is 
due. This is not strictly true; for, if I pay $100, 5 days 
before due, my exact loss is not 5 days’ interest on $100, 
but on the present worth, which is less than $100; while, 
if I pay $100, 5 days after due, my gain is exactly 5 days’ 
interest on $100; a little interest is thus gained by the 
debtor, or rather the mean time of payment is postponed, 
but the rule being confined to debts of short date, the 
error is small. 


EXAMPLES FOR PRACTICE. . 
1. What is the mean time of the following invoices: 


A to B. Dr. 
When |due| Days} Products. 
|| 1851. after 
May |15 To invoice at 4 months. $800 
June | 1 Ay a np a 700 


Sum total,/4500 


‘Ans. Oct. 30, 1851. 
REMARK.—Start with Sept. 15, the day the first debt is due. 


pap RI as E in ace’t current with F. pbs (es i 
Feb. | 4] Toinvoice3 mon. |550|—|Prod.|| May| 8| By cash, 150|—| Prod. 
Mar.|20| ,, ia — | > |26] 5, remit. June 5, {420|— 

Apr.| 1} ,, s, 33 «| 150; — _Jun.| 3} ,, note, 1 mon. 340 |— 

” ” » 3 a 325\— ;Jul.| 1] ,, » 2 of. (L70]— 


Ans. E owes F $205, due Feb. 26. 


Revie w.—342. If the balance of items‘is on a different side of the ac- 
counts from the balance of products, what does it indicate? On what sort 
of discount is the rule founded? To whose advantage is this? Why? 


~~ 


ie 
pity et 
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3. H. Wright to Mason & Giles. Dr. 


Dol. |ct.| When|due|Days after 
April 8. 


Products. 


To invoice 3 months. 900 

»» |20 ” KO ” 700 

| Mar, |10 FY) » (3 ” 600 
Apr. | 8 % »» cash, 500 
May |10 a ens) 9 900 
Jun. | 3 HA 400 


Sum total, 4000 


Ans. Due June 13. 
REMARK.—Start with April 8, the time the first payment is due. 


4. Dr. A in ace’t current with B. Cr. 


Mar.|19| To invoice cash, |900|—|Prod. | Feb./20| By cash, 400|—]| Prod. 
Apr.|20| ,, = 33 |800|— Mar.} 5} ,, remit. Mar. 15. |300)— 
Jun./15} ,, ap x,  |700\— Jun./20} ,, cash, 200|— 
May/10: ,, $5 »  {600}— EL LON eoturas 500|— 


Ans. A owes B a balance of $1600, due April 23. 


REMARK.—Start with Feb. 20, and date the remittance, Mar. 15, 
the day it is received. 


5. Dr. C in ace’t current with D. Cr. 
Jan.| 4| To invoice 2 mon.|250|—|Prod.!| Mar.|10| By cash. 350|—| Prod. 
Feb.| 3] 5 ae Seay. re 99 {211 99 os 200)— 

Seu PLO; sas 9 «62 gg ~—« 4501 — Apr.| 4] ,, note 2mon. 240)— 

Apr 3 3» cash, |100)— May |20| ,, remit., May 25. |120/— 
| Jun.|16| ,, accep. 16 da. sight 500/— | 


Ans. C is Cr. $470, due Aug. 12. 


6. I owe $912, due Oct..16, and $500, due Dee. 20. 
If I pay the first, Oct. 1, 15 days before due, when should 
I pay the last? Ans. Jan. 16, next, 27 da. after due. 

7. I owe $2150, due Sept. 16; I pay $500, Aug. 4: 
when is the balance due? Ans. Sept. 29. 


8. I owe a man the following notes: one of $800, due 
May 16; one of $660, due July 1; one of $940, due Sept. 
29: he wishes to exchange them for two notes of $1200 
each, and wants one to fall due June Ist; when should 
the other fall due? Ans. Sept. 9. 

9. A owes $840, due Oct. 3; he pays $400, July 1; 
$200, Aug. 1: when will the balance be due? 3 

Ans. April 30, next yr. 


10. I owe $3200, Oct. 25; I pay $400, Sept. 15; $800, 
Sept. 30: when will the balance be paid? Ans. Nov. 12. _ 
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11. An account of $2500 is due Sept. 16; $500 are 
paid Aug. 1; $500, Aug. 11; $500, Aug. 21: when will 
the balance be due? Ans. Nov. 9. 

12. Exchange the five following notes for six others, each 
for the same amount, and payable at equal intervals. One 
of $1200, due in 41 days; one of $1500, due in 72 days; 
one of $2050, due in 80 days; one of $1320, due in 110 
days; one of $1730, due in 125 days; total, $7800. 

Ans. The notes are $1300 each, and run 25, 50, 75, 
100, 125, 150 days respectively. 


REMARK.—Since the notes of $1300 are due at 1, 2, 3, 4, 5, 6 in- 
tervals respectively, use these numbers as multipliers: the quotient, 
25 days, is the length of the interval. 


13. I buy property for $12000; 3 in cash, and the 
balance in 2 equal payments, at 3 and 6 mon.; I pay 7 
down, and the balance in 3 equal payments, at equal in- 
tervals: what is the interval? Ans. 2 mon. 

14. Exchange 3 notes, $300 due in 10 da., $500 due in 
25da., $1000 due in 40da., for $600 cash, and 2 notes for 
$550 and $650 due at equal intervals; find the interval. 

Ans. 30 da. 

15. Account sales of lard oil, per steamboat Madison, for 

ace’t of X and Y, Cincinnati. 


| 


Days after | Products. 


1855. Dol. jct.| Mar. 9. 
Mar.| 9| 1 bbl. lard oil, 39 gal. at 80c.—30 days.| 31/20) . 
99 |10) 1 5, yoy » 2» 80C—,, 5, 31/20 
ip AIBN Bp anit Pep LS Bis. 5p BO EBD) oy, [254140 
ABV1O" oy) gk) VgptOO ye yg2TB Gays) gg) Y B1122 
TO) Dhigl) asteee aoe stg 800-80 sk 32)40 
DEIS Shay Walia, OaSiags gr Come Oly Veg] Se 
22)-B sy 99 1 a9 LEDS 99 TBC. 55 93/21 
23:10 5, 95 99 402 55 99 17m, 59 809/54 
50 bbl. == 1995 Dueas cash, May 1518. 1541/67 
CHARGES. é. 
To freight, $45, drayage,| | i 
Se Diee Reade eae tecatessce Arcs 
»» Storage, labor, coop’age 8| ae Ss { 
» fire insur. and adv....... 5/35 x 
commission & guaran- | 
tee, 4 per cent,......... 123/27 


Net proceeds, due May 1518, 1418 40 
Errors and omissions excepted. 
Evans & PRicr, 


New Orleans. 


RE MARK.—The object in averaging an account sales, is that the 
consignor may draw a bill of exchange for the net proceeds, to fall 
due on the day of equation, without loss to either party. 
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16. Account sales of 1000 boxes star candles, for ac- 
count of Messrs. A and B, of Cincinnati. 


1854. | 


Days after |Products. 


‘. 


Dol. | ct.| Apr. 21. 
Apr. |21/Sold 5 bxs. 150 Ib. 22! ¢. cash 33] 75 
| May | Ue ed box. ss0 longerc..” ,, 6} 75 
Jun. | 28) yee Le BerlON 20 GC. 55 7| 50 
fat e/a a © cere 20: 1b.. 23... 55 6} 90 
» {18} ,, 10 bxs. 300 lb. 23 c. 2 per cent. off, 67 | 62 
Sept.; 1} ,, 500 ,, 16000 Jb. 23 c. at 6 mon. 8450] 00 
» | 21 5, 482 ,, 14460 1b. 23 c. at 6 mon. 3325 | 80 
1000 Due as cash, Feb. 25|28, 1855, |6898| 32 
CHARGES. 
Apr. | 6] To freight on 1000 boxes . |216}23) 
», drayage, storage, ins. |104'64! 
», interest on freight to} | 
Feb. 28, 1855, ..... 
>; com. and guarantee 5 
per ct. on $6898.32 | 677/39 
Net proceeds due Feb. 25] 28, 1855, 6220| 93 
Errors and omissions excepted. | 
| HENRY WHITE, | 


Philadelphia. 


Art. 344. Accounts are averaged by tables of interest, 
as follows : 


Take out the interest at any rate, on each item of the ac- 
count, counting from the last day of the previous year, or any 
other convenient day: find the balance of interest, and refer 
to the table, under the head of the same rate, for the time 
corresponding te this balance: this will be the average time 
required. 


es 
REMARK.—Start at the last day of the previous year, because the 
date of each item will show how many months’ and days’ interest 
must be taken. 


XXIX. COMPOUND INTEREST. 


Art. 845. Compound Interest differs from Simple In- 
terest in allowing the Interest, as it accrues, to be con- 
verted into principal; thus producing interest on interest, 
and increasing the amount due, much more rapidly than 
simple interest, for the same time and rate. 

' ¥ 


Review.—345. Does compound interest differ from simple interest ? 
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Art. 846. Compound, like Simple Interest, may be pay- 
able annually, semi-annually, quarterly, &c.; but the rate 
per cent. is given for a year, it being understood, as in 
simple interest, that the rate semi-annually is one hal/, 
and the rate quarterly is one quarter, of the annual rate. 


Strictly speaking, the quarterly and semi-annual rates in com- 
pound interest are not one-fourth and one-half of the annual rate; 
for, the compound interest of 

$1 for 1 year, at 8 % annually, is .08 of a §. 
sa is % » 4% semi-annually, is .0816_ ,, 
tras ‘. » 2% quarterly, is 08243216 ,, 


Art. 347. Compound, like Simple Interest, has 5 cases. 


CASE I. 


Given, the principal, time and rate, to find the compound 
amount and interest. 


Rutz.—Find the amount of the principal for | interval, at the 
rate for that interval; then, the amount of this amount for an- 
other interval, and so on through the whole number of intervals ; 
if there be, besides, a part of an interval, find the amount of 
the last amount for this time by the rule for simple interest. 
This will be the compound amount required, and the compound 
interest can be found by deducting the principal from it. 


Norse.—By interval is meant a year, half-year, or quarter, as the 
interest may be payable. 


Find the compound amount and interest of $4600 for 
2yr. 3mon. 15 da., at 6%, payable semi-annually. 


Sotution.—The interval is 6 months, and the corresponding rate 
is 3%. The number of intervals being 4, find the amounts of 4 suc- 
cessive principals at 3%, and then the amount of the last amount, 
($5177.84), for 3mon. 15da., at 6% per annum: the result ($5267.94) 
is the compound amount; deducting the principal, $4600, the remain- 
der, $667.94, is the compound interest. 


Revitw.—346. How is compound interest payable? What is said of 
the rate in compound interest? Show that rate quarterly and semi- 
annually are not 4+ and 4 of the yearly rate in compound interest? 347 
What is the rule for finding the comp. amount and interest of any sum for 
a given time and rate? What is meant by interval ? x: 
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1. Find the compound amount, and interest, of $3850, 
for 4yr. 7 mon. 16 da., at 5%, payable annually. 
Ans. $4826.59 and $976.59 
2. The compound interest of $13062.50, for lyr. 10 
mon. 12 da., at8 %, payable quarterly. Ans. $2082.25 
3. The compound amount of $1000 for 3 yr. at 10 %, 
payable semi-annually. Ans. $1340.10 
4. Find the difference between'the simple and comp. int. 


of $6320 for 5 yr. 8mon. 6da., at 6%. Ans. $3829.23 


5. What sum, in 2 yr. 5 mon. 27 da., at 6 % simple int., 
will amount to the same as $2000 at comp. int., for the same 
time and rate, payable semi-annually? Ans. $2016.03 

6. Find the compound int. of $1000000 for 10 yr. at 
10%, payable annually. Ans. $1593742.46 

7. I have 80 shares of stock ($50), which pay a divi- 
dend every 6 mon. of 5 % in stock: how many shares will 
I have in 3 yr. 6 mon.? 

Ans. 112 shares and $28.40 of another. 

8. If I start with $5000, and increase my capital 15 % 
every year, what will it be in 6 years? 

Ans. $11565.30 

9. Find the comp. int. of $1200 invested at 8% for 2yr., 

and then at 10 % for 3yr. Ans. $662.97 


Ant. 348. As the operations in comp. interest are very 
laborious when the time is long, tables are used to facilitate 
the work. 

To find the compound amount and interest of any prin- 
cipal, for any time and rate in the limits of the table, 


RULE. 


Observe at what intervals the interest is payable, also the num- 
ber of such intervals, and the rate corresponding to each. Find - 
from the table the compound amount of $1 for this rate and 
number of intervals, and multiply it by the given principal. 

If there is any remaining time, calculate the amount on this 
product for that time, at the given rate: the result will be the 
compound amount for the whole time, and the compound interest 
can be found by deducting the principal from it. 


REvVIE w.—248. ‘What are used to facilitate computations in compound 
interest? How do you find the compound amount and interest of any 
principal for any time and rate within the limits of the table? 
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Amount of $1 at Compound Interest in any number of years. 


1.0200 0000 
1.0404 0000 
1.0612 0800 
1.0824 3216 
1.1040 8080 


1,1261 
1.1486 
1-1716 
1.1950 
1.2189 


6242 
8567 
5938 
9257 
9442 


1,2433 
1.2682 
1.2936 
1.3194 


7431 
4179 
0665 
7876 | 
6834 


1.3727 8570 
1.4002 4142 
1.4282 4625 
1-4568 1117 
1.4859 4740 


1.5156 
1-5459 '7967 
1.5768 9926} 
1-6084 3725 
1.6406 0599 


6634 


1.6734 1811 
1.7068 8648 
1.7410 2421 
1.7758 4469 | 
1.8113 6158 


1-8475 8882 
1-8845 4059 
1.9222 3140 
1.9606 7603 
1.9998 8955 


2.0898 8734 
2.0806 8509 


2.1647 4477 
2.2080 3966 


2.2522 0046 
2.2972 4447 
2-3431 8936 
2.3900 5314 
2.4378 5421 


2.4866 1129 
2.5363 4351 
2.5870 7039 
2.6388 1179 
2.6915 8803 


2.7454 1979 
2.8003 2819 
2.8563 3475 
2.9134 6144 
2.9717 3067 


234 per 


1.0250 
1.0506 
1.0768 
1.1038 
1.1314 


1.1596 
1.1886 
1.2184 
1.2488 
1.2800 


1-3120 
1.3448 
1-3785 
1.4129 
1.4482 


1-4845 
1.5216 
1.5596 
1.59386 
1.6386 


1.6795 
1.7215 
1.7646 
1.8087 
1 8539 


1.9002 
1.9478 
1.9964 
2.0464 
2.0975 


2.1500 
2.2037 
2.2588 
2.3153 
2.3732 


2.4325 
2.4933 
2.5556 
2.6195 
2.6850 


2-7521 
2.8209 
2.8915 
2.9638 
30379 


3.1138 
3.1916 
3.2714 
3.3532 
3.4371 


3.5230 
3.6111 
3.7013 
3.7939 
3.8887 


0000! 
1.0609 


2500 
9062 
1289 
0821 


9342 | 


8575 
0290 
6297 
8454 


8666 
8882 | 
1104| 
7382 | 
9817 


0562 
1826 
5872 
5019) 
1644 


8185 
7140 
1068 
2595 
4410 


9270 
0002 
9502 
0739 
6758 


0677 
5694 
5086 
2213 


0519 


3532 
4870 
8242 
7448 
6384 


9043 
9520 
2008 
0808 
03828 


5086 
9718 
8956 
7680 
0872 


3644 
1235 
9016 
2491 
7303 


1.0300 0000 
0000 
2700 
0881 
7407 


1.0927 
1.1255 
1.1592 


1.1940 
1.2298 
1.2667 
1.8047 
1.3439 


52380 
7387 
7008 
7318 
1638 


3387 
6089 
3371 
8972 
6742 


1.38842 
1 4257 
1.4685 
1.5125 


1.5579 


1.6047 0644 
1.6528 4763 
1.7024 3306 
1.7535 0605 
1.8061 1123 


1.8602 9457 
1.9161 0341 
1.9735 8651 
2.0327 9411 
2.0937 7793 


2.1565 9127 
2.2212 8901 
2.2879 2768 
2.3565 6551 
2.4272 6247 
2.5000 8035 


2.5750 8276 
2.6523 3524 


1.0350 
1.0712 
1.1087 
1.1475 
1.1876 


1.2292 
1.2722 
1.3168 
1.3628 
1.4105 


1.4599 
1.5110 
1.5639 
1.6186 
1.6753 


1.7339 
1.7946 
1.8574 
1.9225 
1.9897 


2.0594 
2.1315 
2.2061 
2.2833 
2.3632 


2.4459 
2.5315 
2.6201 
2.7118 
3.8067 


2.9050 
3.0067 
3.1119 


2.7319 0530/3.2208 
2.8188 6245/3.3335 


2+8982 7833/3.4502 
2.9852 2668|3.5710 
3.0747 8348/3.6960 


3.1670 2698 
3.2620 3779 


3.8598 9893 
3.4606 9589 
3.5645 1677 
3.6714 5227 
3.7815 9584 


3.8950 4372 
4.0118 9503 
4.1322 5188 
4.2562 1944 
4.3839 0602 


4.5154 2320 


4.6508 8590}5.9827 


4.7904 1247 
4.9341 2485 
5-0821 4859 


3.8253 
3.95992 


4.0978 
4.2412 
4.3897 
4.5433 
4.7023 


4 8669 
5.0372 
5.2135 
5.3960 
5.5849 


5.7803 
6.1921 


6.4088 
6.6331 


0000 
2500 
1787 
2300 
8631 


5533 | 
7926 
O904! 
9735 | 
9876 


6972 
6866 | 
5606 
9452 | 
4883 | 


8604 
7555 
8920 | 
0132 
8886 


3147 
1158 
1448 
2849 
4498 


5856 
6711 
7196 
7798 
9370 


3148 


1.5394 


1.6650 
1.7316 
1.8009 


1.8729 
1.9479 
2.0258 
2.1068 
2.1911 


2.2787 
2.3699 
2.4647 
2.5633 
2.6658 3633 


2.7724 6979 
2.8833 6858 
2.9987 0332 
3.1186 5145 
3.2433 9751 


1.0400 0000 
1.0816 0000 
1.1248 6400 
1.1698 5856 
1.2166 5290 


1.2653 
1.3159 
1.3685 
1.4233 
1.4802 


1902 
3178 
6905 | 
1isl 
4428 


5406 
3222 
7351 
7645 


1.6010 


4351 


8125 
0050 
1652 
4918 
2314 


6807 
1879 
1555 
0417 


3.3731 3341 


0759|3.5080 5875 
4235|3.6483 8110 


6033 
9045 


6611 
2548 
1132 
7171 
5972 


3381 
5799 
0202 
4160 
5855 


4110 
8404 
8898 
6459 
2686 


9930 
13827 


3.7943 1634 
3.9460 8899 


4.1039 3255 
4.2680 8986 
4.4388 1345 
4.6163 6599 
4.8010 2063 


4.9930 6145 
5.1927 8391 
5.4004 9527 
5.6165 1508 
5.8411 7568 


6.0748 2271 
6.3178 1562 
6.5705 2824 
6.8333 4937 
7.1066 8335 


7.3909 5068 
7.6865 8871 


1.0450 0000 
1.0920 2500 
1.1411 6612 
1.1925 1860 
1.2461 8194 


- 3022 
+3608 


1 6012 
1 
1.4221 
1 

1 


OO6L 
9514 
6942 


- 4860 
0529 


+6228 
- 6958 
ey ies | 
8519 
9352 


5305 
8143 
9610 
4492 
8244 


0223 
1133 
2084 
-3078 
4117 


7015 
7681 
7877 
6031 
1402 


«5202 
- 6336 
» T1521 
2.8760 
3.0054 


4116 
5201 
6635 
1383 
3446 
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3.1406 
3+2820 
3.4296 
3.5840 
3.7403 


7901 
0956 
9999 
3649 
1813 


5745 
8104 
3018 
6154 
4781 


7846 
6049 
1921 
9908 
6454 


3.9138 
4-0899 
4.2740 
4.4663 
4.6673 


4.8773 
5.0968 
5.3262 
5.5658 
5.8163 


6.0781 
6.3016 
6.6374 
6.9361 
72482 


7 Aris 1961 
7.9152 6849 
8.2714 5557 
8-6436 7107 


1548 
3818 
2290 
4843 


9.0326 3627 | 


9.4391 
9.8638 


0490 
6463 


0824|7.9940 5226|10.3077 3853 
3202}8.3138 1435|10.7715 8677 


6183 | 


0094 | 


Yrs.| 2 per cent. cent.} 3 percent, |344 per cent.| 4 percent. | 444 percent. 


4114|8.6463 6692|}11.2563 0817 |} 


“es, 
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Amount of $1 at Compound Interest in any number of years. 


Ke 
6 


CO ~I Od. pe ° 


000 
000 
250 
063 
816 


1.0500 
1.1025 
1.1576 
1.2155 
1.2762 


1.0600 
1.1236 
1.1910 
1.2624 
1.3382 


956 
004 
4. 55+ 
282 
946 


1.3400 1.4185 
41.5938 
1.6894 
1.7908 


10 


394 
563 
49] 
316 
282 


1.8982 
2.0121 
2.1329 
2.2609 
2.3965 


746 
183 
192 
502 
977 


2.5403 
2.6927 


3.0255 


626 
607 
238 
999 
549 


727 
563 
291 
356 
424. 


3.3995 
3.6035 
3.8197 


4.2918 


4.5493 
4.8223 
5.1116 
5.4183 
5.7434 


4.3219 


395 
415 
885 
480 
154 


4.5380 
4.7649 
5,0031 
5.2533 
5.5160 


- 5.7918 161] 8.1472 
6.0814 069} 8.6360 
6.3854 p28 735 


6.0881 
6.4533 
6.8405 
7.2510 
7.6860 


6.7047 512! 9.7035 
7-0399 887) 10.2857 


7.3919 882 
7.7615 876 
8-1496 669 
8.5571 5083 
8.9850 O78 


10.9028 
11.5570 
12.2504 
12.9854 
13.7646 


46| 9.4342 582/14.5904 
47| 9.9059 711|15.4659 
48|10.4012 697|16.3938 
49|10.9213 831|17.3775 
50|11.4673 998/18.4201 


53}13.2749 487/21 9386 


5 per cent. | 6 per cent. 


1,5036 ¢ 


2.8543 & 
3.2071 « 


4.0489 ¢ 


51/12.0407 698119.5253 
52|12.6428 083/20.6968 


54/13.9386 961)23.2550. 
65|14.6356 809/24. 6503 


1.0700 
1.1449 
1.2250 
1.3107 
1.4025 


1.5007 
1.6057 
1.7181 
1.8384 
1.9671 


2.1048 
2.2521 
2.4098 
2.5785 
582) 2.7590 


= 
oO 
pt 


2.9521 
3.1588 
3.3799 
3.6165 
3.8696 


4.1405 
4.4304 
4.7405 
5.0723 
5.4274 


5.8073 
6.2138 
6.6488 
7.1142 
7.6122 


906) 8.1451 
867| 8.7152 
899} 9.3253 
263) 9.9781 
868] 10.6765 


520}11.4239 
871/12.2236 
524/13.0792 
075}13.9948 
179}14,9744 


610/16, 0226 
827/17.1442 
546|18.3443 
819]19. 6284 
108|21.0024 
* sath 


875|22.4726 
167| 24.0457 
717| 25.7289 
040|27.5299 
543|29.4570 


635|31.5190 
853|33.7253 
985|36.0861 
204|38.6121 
216| 41.3150 


/ per cent, 


8 per cent. 


000 
000 
120 
890 
281 


000 
000 
430 
960 
517 


1.0800 
1.1664 
1.2597 
1.3604 
1.4693 


743 
243, 
802 
046 
250 


1.5868 
1.71388 
1.8509 
1-9990 
2.1589 


304 
815 
862 
592 
514 


390 
701 
237 
936 
691 


2.3316 
2.5181 
2.7196 
2.9371 
3.1721 


3.4259 
3.7000 
3.9960 
4.3157 
4.6609 


520 
916 
450 
342 
315 


426 
181 
195 
O11 
571 


638 
152 
323 
275) 
845 


624 
017 
299 
670 
326 


5.0338 
5.4365 
5.8714 
6.3411 
6.8484 


7.3963 
7.9880 
8.6271 
9.3172 
10.0626 


337 
404 
637 
807 
752 


529 
676 
384 
571 
550 


532 
615 
064 
749 
569 


694 
830 
496 
336 
443 


718 
256 
756 
977 
215 


129/10. 8676 
708|11.7370 
398/12. 6760 
185}13.6901 


815) 14.7853 


422115.9681 
181)17.2456 
714} 18.6252 
204.) 20.1152 
578|21.7245 


699/23.4624 832 
568}25.3394 819 
548/27.3666 404 
596|29.5559 717 
518/31.9204 494 


234}34.4740 853 
070|37.2320 122 
065/40.2105 731 
300}43.4274 190 


251/46.9016 125} 74.3575 


168|50.6537 415 
480/54.7060 408 
224|59.0825 241 


509|63.8091 260) 104.9617 
015|68.9138 561)114.40382 


9 per cent. 


000 
000 
290 
816 
240 


1.0900 
1.1881 
1.2950 
1.4115 
1.5386 


001} 
391 
626 
933, 
637 


1.6771 
1.8280 
1.9925 
2.1718 
2.3673 


264 
648 
046 
270 
825 


2.5804 
2.8126 
3.0658 
3.3417 
3.6424 


059 
334 
204 
613 
108 


O77 
004 
745 
832 
807 


579 
821 
395 
821 
785 


3.9703 
4.3276 
4.7171 
5.1416 
5.6044 


6.1088 
6.6586 
7.2578 
7.9110 
8.6230 


9.3991 
10.2450 
11.1671 
12.1721 
13.2676 


14.4617 
15.7633 
17.1820 
18.7284 
20.4139 


695 
288 
284 
109 
679 


22.9512 
24 2538 
26.4366 
28.8159 
31.4094 


250 
353 
805 
817 
200 


34.2362 
37.3175 
40.6761 
44.3369 
48.3272 


679 
320 
098 
597 
861 


419 
486 
370 


52.6767 
57.4176 
62.5852 
68.2179 


81.0496 
88.3441 
96.2951 


10 per cent. 


1.1000 
1.2100 
1.3310 
1.4641 
1.6105 


T7715 
1.9487 
2.1435 
2.3579 
2.5937 


2.8531 
3.1884 
3.4522 
3.7974 
4.1772 


4.5949 
5.0544 
5.5599 
6.1159 
6.7275 


7.4002 
8.1402 
8.9543 
9.8497 
10.8347 


11.9181 
13.1099 
14.4209 
15.8630 
17.4494 


19.1943 
21.1137 
23.2251 
25.5476 
28.1024 


30.9126 
34.0039 
37.4043 
41.1447 
45.2592 


49.7851 
54.7636 
60.2400 
66.2640 
72.8904 


80.1795 
88.1974 
97.0172 


083|106.7189 
201)117.3908 


969|129.1299 
696|142.0129 
449|156.2472 
079/171.8719 
616] 189.0591 


000 
000 
000 
000 
100 


610 
171 
888 
477 
425 


167 
284 
712 
983 
482 


730 
703 
173 
090 
000 


499 
749 
024 
327 
059 


765 
942 
936 
930 
023 


425 
768 
544 
699 
369 


805 
486 
434 
778 
556 


811 
992 
692 
761 
837 


321 
853 
338 
572 
529 


382 
320 
252 
477 
425 
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10. Find the compound amount of $750, for 17 yr. at 
6%, payable annually. Ans. $2019.58 
ll. Of $5428, for 33 yr., ati] Epes 
: Zo Ans. $27157.381 
12. The compound interest of $1800 for 14 yr., at ae 
payable semi-annually. Ans. $3597.6 
13. If $1000 is deposited for a child, at birth, and th 
7% comp. int., payable semi- annually, till it is of age 
(21 yr.), what will it amount to? Ans. $4241.26 
14. Find the compound amount and int. of $9401.50 
for 19 yr. 4 mon., at 9 %, payable semi-annually. 
Ang Amt 51576.68, Int. $4517, 18 
15. The comp. int. of $1176.80 for Oye 10 mon. 10da., 
at 10 %, payable quarterly. Ans. $2263.75 
16. The comp. amt. of $5000 for 12 yr. 5mon. 22 da., 
at 12 %, payable semi-annually. Ans. $21405.37 ) 
17. The comp. int. of $8025 for 18 yr. 7 mon. 9 da., at 
8%, payable semi-annually. Ans. $265238. 27 


If the time is beyond the limits of the table, use this 


RULE. 

Separate the given time into two or more periods, each within 
the limits of the table. Find the compound amount of the princi- 
pal for the first of these periods, then the compound amount of 
this amount for the second period, and so on. The last amount 
will be the compound amount required, from which the compound 
interest can be found as before. 

18. Find the compound amount of $1000 for 100 yr., at 
10 %, payable annually. Ans. $13780612. Ba 

19. The comp. amt. and int. of $3600 for 15yr., at 8%, 
payable quarterly. Ans. Amt. $11811.71, Int. $8911. 71 

20. The comp. int. of $4000 for 40 yr. at 5 %, payable 
semi-annually. Ans. $24838.27 

21. The comp. amt. of $2500 for 32 yr. 8mon. 6da., at 
i To. payable semi-annually. | Ans. $23691. 95 

22. Find the comp. int. of $1200 for 27yr. 11 mon. 
4 da., at 12 %, payable quarterly. Ans. $31 404. 74 


Arr, 349. Casz II].—Given, the prineipal, time, and 
interest or amount, to find the rate. 


REvVIEW.—e48. What, if the time is yea the limits of the table? 
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_— 


Rute.—IJf the interest be given, add it to the principal to get 
the amount ; then divide the amount by the principal ; the quotient 
will be the amount of $1 for the given time and rate. Look in the 
table opposite the given number of intervals until this amount 
is found; the rate per cent. at the head of the column will be 
the one required. 

Norz.—If the time contains a part of an interval, find the 
amounts, for that time, of the numbers in the table, before com- 


paring them with the quotient. 
* 


AT WHAT RATE, BY COMPOUND INTEREST, 


1. Will$1000 amount to $1593.85in 8yr.? Ans. 6%. 
2. $3600 yield $6332.51 int. in 15yr.? Ans. 7%. 
3. $13200 amt. to $48049.58, in 26 yr. 5 mon. 21 da.? 


3 Ans. 5%. 
4. $2813.50 amt. to’ $13276.08, in 17yr. 7mon. 
14 da., int. payable semi-annually ? Ans. 9%. 


Suaegxesrion.—The rate found by the rule in this example is the 
semi-annual rate, and must be doubled to get the rate per annum. 


5. $7652.18 yield $17198.67 int., payable quarterly, 
in ll yr. 11 mon. 3 da.? Ans. 10 %. 

6. At what rate will any sum double itself by compound 
int. in 8,10, 12,15, 20 yr.? 

Ans. 1st, Little over 9% ; 2d, between 7 and 8 % 
not quite 6 % ; 4th, not quite 5%; ; 5th, little over 33 oe 


Arr. 350. Casxr III.—Given, the compound interest, 
the time, and rate, to find the principal. 


Rute.—Assume $1 for the principal; determine the compound 
interest on this supposition, and divide the given compound inte- 
rest by it. 

Proor.—With the principal thus found, calculate the compound 
interest for the given time and rate; if it agrees with the given 
compound interest, the work is right. 

Nore.—To get the amount, add the principal to the interest. 


1. What principal will yield $52669.93 compound int. 
in 26 yr., at 6 7o per annum ? Ans. $16000. 
Ruvin w.-34e What is Case 2? The rule? If the time contain a 
part of an interval what is necessary? 350. What is Case 3? The rule? 
The proof? 


~JL 
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_2. What sum, in 6yr. 2 mon., will yield $1625.75 com- 
pound int. at 7%, payable semi-annually? Ans. $3075. 


3. What sum, at 10 %, payable quarterly, will produce 
$3598.61 comp. int.in 3yr.6mon.9da.? Ans. $8640. 

4. What principal, in 37 yr., at 5% per annum, will pro- 
duce $6891.61 compound interest ? Ans. $1356.24 

5. What sum, in 9zyr., at 8%, payable semi-annually, 


~will yield $31005.76 compound int.? Ans. $28012.63 


Art. 351. Casn [V.—Given, the compound amount, 
the time, and rate, to find the principal. 


Ruie.—Assume $1 for the principal; determine the compound 
amount on this supposition, and divide the given compound amount 
by it. 

Proor.—With the principal thus found, calculate the compound 
amount at the given time and rate; if it agrees with the given 
compound amount, the work is right. 


Nores.—l. To get the interest, subtract the principal from the 
amount. 

2. Ifthe compound amount is a debt not yet due, the principal is 
its present worth by compound interest, and the difference between 
the debt and present worth is the compound discount of the debt, or 
the comp. int. of its present worth for the given time and rate. 


1. What principal in 7 yr., at 4 % compound interest, 
will amount to $27062.85? Ans. $20565.54 


2. Find the present worth of $14625.70, due in 5 yr. 
9 mon., at 6% comp. int., payable semi-annually. 


Ans. $10409.77 


3. The discount on $8767.78, due in 12 yr. 8mon. 
25da., at 5 % comp. int. Ans. $4058.87 


4. The present worth and comp. discount of $48941.28, 
due in 10 yr. 4mon. 6 da., at 10 %, payable quarterly. 
Ans. P. W. $17606.60, C. D. $31334.68 

5. The present worth of $100000, due in 50 yr., at 9% 


comp. int. Ans. $1344.85 


6. The difference between the present worth, at simple 


and at comp. int., of $34058.75, due in 20 yr., at 6 %. 


Ans. $4861.57 


Re virw.—351. What is Case 4? The rule? The proof? How is 
the comp. int. then found ? Me 
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Arr. 352. Casz V.—Given, the principal, rate, and 
compound interest or amount, to find the time. 


Rute.—IJf the interest is given, add it to the principal to 
get the amount; then divide the amount by the principal; the 
quotient will be the compound amount of $1 for the time and rate. 

Look in the table under the head of the given rate until this 
number is found; the corresponding number in the left hand 
column will be the number of years (or intervals) required. 

But if the number can not be found exactly in the table, take 
out the number of years (or intervals) corresponding to the smaller 
one of the two numbers between which it lies, and the remainder 
of the time will be such part of a year (or interval) as the differ- 
ence between the number taken and the quotient, is of the difference 
between that smaller one and the next larger. 

The part of a year (or interval) thus determined can be con- 
verted into months and days, and annexed to the whole number of 
years (or intervals) already taken out. 


Proor.—With the time thus found, calculate the compound 
amount of the given principal at the given rate; if it agrees with 
the given compound amount, the work is right. 

1. In what time will $8000 amount to $12000, at 6% 
compound interest? Ans. 6 yr. 11 mon. 15 da. 

2. In what time will any sum of money double itself, by 
compound interest at 5, 6, 7, 8, 10%? : 

Ans. 14 yr. 2mon. 13da.; Ll yr. 10 mon. 21 da.; 10 yr. 
2mon. 26 da.; 9 yr. 2da.;.7 yr. 3mon. 5 da. 

3. In what time will $5200 draw $1308 comp. int. at 
6 % payable semi-annually? Ans. 8 yr. 9 mon. 16 da. 

4. In what time will $12500 amount to $18000, by 
comp. int. at 10 %, payable quarterly ? 

Ans. dyr. 8mon. Ida. 

5. In what time will $9862.50 amount to $22576.15 © 
by compound interest at 12 %, payable semi-annually ? 

Ans. 7 yr. 1 mon. 7 da. 


XXX. ANNUITIES. 
Art. 353. The principal application of Compound In. 
terest is to Annuities. 


ees hoe 


Revirw.—352. ee Case 5? The rule? The proof? 


| 
ay} ater & 
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An Annuity is an estate which entitles its owner to the 
payment of a fixed sum, at regular intervals of time. 

Annuities comprise Life-insurance, Rents, Dowers, Leases, 
Life-estates, Survivorships, Pensions, &c. 

It is called Annuity, from the Latin annus, meaning a 
year, because the interval between the payments is generally 
a year, though sometimes it is half or quarter of a year. 


A Perpetuity is an annuity which continues forever. 

An Annuity certain begins and ends at fixed times. 

A contingent Annuity begins or ends with the happening 
of an uncertain event; as, the birth or death of one or 
more persons. 


Art. 854. An immediate annuity begins at once. 


A deferred annuity, or annuity in reversion, begins at a 
future time. 

The forborne or final value of an annuity, is the sum of 
the compound amounts of all its payments at an assumed 
rate, from the time each is due, to the end of the annuity. 


The present value of an annuity, is the present worth of 
the final or forborne value; that is, such a sum as put out at 
compound interest as proposed, will, at the expiration of 
the annuity, amount to its final value. 

The value of a deferred annuity at the time it commences, 
may be called its initial value; its present value, is the 
present worth of its initial value, at an assumed rate of 
compound interest. 


An annuity is said to be worth as many years’ purchase, as its 
present value contains one of its payments. 

An annuity begins, not at the time the first payment is made, but 
one interval before; if an annuity begins now, its first payment will 
be a year, half-year, or quarter of a year hence, according to the in- 
terval between the payments. 


CASE I. 


Arr. 855. Given, the rate, the payment, and the inter- 
val, to find the initial value of a perpetuity. 


REVIEW.—353. What are annuities? What do they comprise? Why 
so called? What is a perpetuity ? An annuity certain? A contingent an- 
nuity? 354, What is an immediate annuity? A deferred annuity? What 
is the forborne or final value of an annuity? Its present value? ‘The ini- 
tial value of a deferred annuity? 355. What is Case 1? 
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Rute.—Find, by Case III of Simple Interest, the principal 
whose interest at the given rate, for the given interval, equals the 
given payment: this will be the initial value required. 

Noru.—If the perpetuity is immediate, its initial value is its 
present value. 

What is the initial value of a perpetual lease of $250 
a year, allowing 6 % interest? 

Soturion.—tThe initial value must $1 
be the principal, which, at 6 %, yields (96 
$250 interest every year; it is found —~ 
by Art. 310. The operation amounts to 06 )25 0.0000 
dividing the given payment by the interest of _ Ans. $ 4166.66 2 
$1 for the interval and at the rate proposed. 


1. What is the initial value of a perpetual leasehold of 


$300 a year, allowing 6 % interest ? Ans. $5000. 
2. What must I pay for a perpetual lease of $756.40 

a year, to secure 8 % interest? Ans. $9455. 
3. Ground rents od@erpetnal lease, yield an income of 


$15642.90 a year: what is the present value of the estate, 
allowing 7 % interest? Ans. $223470. 
~ 4. What is the initial value of a perpetual leasehold of 
$1600 a year, payable semi-annually, allowing 5 % in- 
terest, payable annually? Ans. $3940. 


SuGGEstTi1on.—Here the yearly payment is $1620, by allowing 5 
per cent. interest on the half-yearly payment first made. 


~ 


_ 5. What is the initial value of a perpetual leasehold of 
“$2500 a year, payable quarterly, interest 6 % payable semi- 
annually; 6% payable annually; 6 % payable quarterly? 

Ans. $41979.163; $42604.163; $41666.662 


A CASE II. 


Arr. 856. To find the present value of a deferred per- 
petuity, when the payment, the interval, the rate, and the 
time the perpetuity is deferred, are known. 


Ruue.—Find the initial value of the perpetuity by the last 
rule; then find the present worth of this sum for the time the 
perpetuity is deferred, by Case IV of Compound Interest; this 
will be the present value required. 


Review.—3s55. What is the rule? If the perpetuity is immediate, 
what is the initial value? Solve the example. 


ios 
~ 
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Find the present value of a perpetuity of $250 a year, 
deferred 8 yr., allowing 6 Z int. 

SoLrutTi1on.—Initial value of perpetuity of $250 a, year, by last 
rule = $4166.662. The present value of $4166.663, due 8 yr. hence, 
at 6 % comp. int., = $4166.66 +1,5938481 (Art. 851). Use the con- 
tracted method, reserving 3 decimal places : the quotient, $2614.22, 
is the present value of the perpetuity. 


1. Find the presen value of a perpetuity of $780 a yr., 
to commence in 12 yr., int. 5%. Ans. $8686.66 

2. Of a perpetual lease of $160 a year, to commence in 
3 yr. 4mon., int. 7 To Ans. $1823.28 

3.4 OF site reversion of a perpetuity of $540 a year, 
deferred 10 yr., int. 6 %. Ans. $5025.55 
, 4. Of an estate which, in 5 yr. is to pay $325 a yr. for 
ever: int. 8 %, payable semi-annually. Ans. $2690.67 

5. Of a perpetuity of $1000 a year, payable quarterly, 
to commence in 9yr. 10 mon. 18 da., int. 10 %, payee 
semi-annually. _« Ans. $3858.88 


CASE III. 


Art. 357. Given, the rate, the payment, the interval, 
and the. time to run, to find the present value of an an- 
nuity certain. 

Ruie.—Find the present value of two perpetuities having the 
given rate, payment, and interval, one of them commencing when 
the annuity does, and the other when the annuity ends. The dif- 
ference between these values will be the present value of pes 
annuity. 

Noter.—tThis rule applies whether the annuity is immediate or 
deferred; in the latter, the time the annuity is deferred must be 
known, and used in getting the values of the perpetuities. 

2. By using the initial instead of the present values of the perpe- 
tuities, the rule gives the znitial value of the deferred annuity, which 
may be used in finding its final or forborne value. (Rem. I, Case IV.) 


1. Find the present value of an immediate annuity of 
$250 continuing 8 years, 6 % interest. 


Pres. val. of immediate perpetuity of $250,. . . . = $4166.67 — 
Pres. val. of perpetuity of $250, deferred 8 yr. = 2614.22 


Pres. val. of immediate annuity of $250, running 8 yr. = $1552.4 45 


| Review.—356. What is Case 2? The rule? Solve the dedcapic. 
357. What is Case 3? The rule? 


eas 
# be 
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2. The present value of an annuity of $680, to com- 
mence in 7 yr. and continue 10 yr., 5 @ int. 


Pres. val. of perpetuity of $680, deferred 7 yr.,at5 %, = $9665.27 
Pres. val. of pespetuity of $680, deferred 17 yr.,at5 %, == 5983.20 


Pres. val. of annuity of $680, defer’d 7yr., to run 10 yr. = $8732.07 


3. The pres. val. of an annuity of $125, to commence 


in 12 yr. and run 12 yr., int. 7 %. Ans. $440.83 
4. The present value of an immediate annuity of $400, 
running lo yr. 6 mon., int. 8 %. Ans. $8484.41 


5. The pres. val. of an annuity of $826.50, to com- 
mence in 3 yr. and run 13 yr. 9mon., int. 6 %, payable 


semi-annually. Ans. $6324.69 
6. The present value of an annuity of $60, deferred 
12 yr. and to run 9 yr., int. 43 %. Ans. $257.17 


“7. Sold a lease of $480 a yr., payable quarterly, having 
8 yr. 9 mon. to run, for $2500: do I gain or lose, int. 8 %, 
payable somivanubala Ans. Lose $509.96 


CASE IV. 


Art. 358. Given, the payment, the interval, the rate, 
and time to run, to find the final or forborne value of an 
annuuity. 


Ruie.—Consider the annuity a perpetuity, and find its initial 
value, by Case I. The compound interest of this swm, at the given 
rate for the time the annuity runs, will be the final or forborne value. 


Find the final or forborne value of an annuity of $250, 
continuing 8 yr., int. 6 %. 

SoLutTron.—tThe initial value of a perpetuity of $250, at 6 %, = 
$4166.66; its compound interest, at 6 % for 8 yr., = $4166.66? X 
5938481 = $2474.37, the final or forborne value of the annuity. 

REMARKS.—1, The final or forborne value of an annuity may be 
got by first getting its initial value by Case III, and finding its com- 
pound amount for the time the annuity runs, at the given rate. 

2. The present value of an annuity can be obtained, by first get- 
ting its final or forborne value by the rule in this case, and finding 
its present worth for the time the annuity runs, at the given rate. 


REVIEW.—357. What kind of annuities does the rule apply to? How 
can the initial value of a deferred annuity be found? Of what use is it? 
358. What is Case 4? What is the rule of Case 4? How else may the 
final value of an annuity be found? How may the present value of an 
annuity be found from this rule? 
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Art. 859. The present value of $1 per annum in any number of years. 


Yrs.| 4 per cent. 


1 «961538 
2 J.886095 
3 2.775091 
4 3.629895 
5 4.451822 
6 
7 
8 
9 


5.242137 
6.002055 
6.732745 
7.435332 

10 8.110896 


sm 8.760477 
12 9.385074 
13 9.985648 
14 | 10 563123 
15 | 11.118387 


16 11. 652296 
17 12.165669 
18 12. 659297 
19 13.133939 
20 13.590326 


21 | 14.029160 
22 | 14.451115 
23 | 14.856842 
24 | 15.246963 
25 | 15.622080 


26 | 15.982769 
27 | 16.329586 
28 | 16.663063 
29 | 16.983715 
30 | 17.292033 


31 | 17.588494 
82 | 17.873552 
33 | 18.147646 
84 | 18.411198 
35 | 18.664613 


86 | 18.908282 
87 | 19.142579 
38 | 19.367864 
39 | 19.584485 
40 | 19.792774 


41 | 19.993052 
42 | 20.185627 
43 | 20.370795 
44 | 20.548841 
| 45 | 20.720040 


46 | 20.884654 
47 | 21-042936 
48 | 21.195131 
49 | 21.341472 
50 | 21.482185 


51 | 21.617485 
62 | 21.747582 
53 | 21.872675 
54 | 21.992957 


5 per cent. 


© 952381 
1.859410 
2.723248 
3.545951 
4.329477 


5.075692 


5.786373 | 


6.463213 
7.107822 
7 721735 


8.306414 
8.863252 
9.393573 
9.898641 
10.379658 


10. 837770 
11.274066 
11-689587 
12.085321 
12.462210 


12.821153 
13.163003 
13.488574 
13. 798542 
14. 093945 


14.375185 
14. 643034 
14.898127 
15. 141074 
15.372451 


15.592811 
15. 802677 
16.002549 
16,192904 


16.374194° 


16.546852 
16. 711287 
16.867893 
17.017041 
17.159086 


17.294368 
17.423208 
17.545912 
17.662773 
17. 774070 


17.880067 
17.981016 
18.077158 
18.168722 
18. 255925 


18.338977 
18.418073 
18.493403 
18.565146 


6 per cent. 


SS | | ee 


943396 
1.833393 
2.673012 
3.465106 
4.212364 


4.917324 
5.582381 
6.209794 
6.801692 
7.360087 


7.886875 
8.383844 
8.852683 
9.294984 
9.712249 


10.105895 
10.477260 
10.827603 
11.158116 
11.469921 


11.764077 
12.041582 
12.303379 
12.550358 
12.783356 


13-003166 
13.210534 
13.406164 
13. 590721 
13.764831 


13.929086 
14-084043 
14.230230 
14.368141 
14.498246 


14.620987 
14.736780 
14.846019 
14.949075 
15.046297 


15.138016 
15.224543 
15.306173 
15.383182 
15.455832 


15.524370 
15589028 
15.650027 
15. 707572 
15.761861 


15.813076 
15.861393 
15-906974 
15.949976 


7 per cent, 


8 per cent. 


10 per cent. 


|| 


3.387211 
4.100197 


4.766540 


5.389289 
5.971299 
6.515232 
7.023582 


7.498674 
7.942686 
8.357651 
8.745468 
9.107914 


9.446649 
9.763223 
10.059087 
10.335595 
10-594014 


10.835527 
11.061241 
11. 272187 
11-469334 
11. 653583 


11.825779 
11.986709 
12.137111 
12.277674 
12.409041 


12.531814 
12. 646555 
12.753790 
12.854009 
12-947672 


13.035208 
13.117017 
13.193473 
13. 264928 
13-331709 


13.394120 
13.452449 
13.506962 
13.557908 


13.605522 


13. 650020 
13.691608 
13.730474 
13.766799 
13. 800746 


13- 832473 
13.862124 
13.889836 
13.915735 


«925926 
1.783265 
2.577097 
312127 
_ 992710 


- 622880 
- 206370 
- 746639 
- 246888 
- 710081 


- 138964 
- 536078 
- 903776 
«244237 
«099479 
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8-851369 
9.121638 
9.371887 
9.603599 
9.818147 


10-016803 
10. 200744 
10.371059 
10.528758 
10. 674776 


10. 809978 
10.985165 
11-051078 
11.158406 
11. 257783 


11.349799 
11.484999 
11.513888 
11.586934 
11.654568 


11.717193 
11.775179 
11. 828869 
11.878582 
11.924613 


11.967235 
12.006699 
12.043240 
12.077074 
12.108402 


12.137409 
12.164267 
12.189136 
12.212163 
12.233485 


12.253227 
12.271506 
12. 288432 
12.304103 


«909091 
1.735537 
2.486852 
3.169865 
3.790787 


4.355261 
4.868419 
5-+334926 
5.759024 
6.144567 


6.495061 
6.813692 
7.103356 |! 
7.366687 
7. 606080 


7.823709 
8.021553 
§-201412 
8.564020 
8.513564 


8.648694 
8.771540 
8.883218 
8.984744 
9.077040 


9.160945 
9.237223 
9.306567 
9.369606 
9.426914 


9.479013 
9.526376 
9.589432 
9.60857 

9.644159 


9.676508 
9.705917 
9.732651 
9.756956 
9.779051 


9.799137 
9.817397 
9.833998 
9.849089 
9.862808 


9.875280 
9.886618 
9-896926 
9.906296 
9,914814 


9.922559 
9.929599 
9.935999 
9.941817 
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1. Find the forborne value of an immediate annuity of 
$300, running 18 yr., int. 5%. Ans. $8439.72 

2. A pays $25 a year for tobacco; how much better off 
would he have been in 40 yr., if he had invested it at 10 % 
per annum? Ans. $11064.81 

3. Find the forborne value of an annuity of $75, to 
commence in 14 yr., and run Qyr., int.6%. Ans. 3861.85 

Suearsrion.—tThe 14 yr. is not used. 
. 4. A pays $5-a year for a newspaper; if invested at 
“9 %, what will his subscription have produced in 50 yr.? 

Ans. $4075.42 

+ 5. B pays $150 a year, to have his life insured for 
$5000: if he dies in 20 yr., does the Insurance Co. gain 
or lose? (int. 6 %.) Ans. Gains $517.84 


Art. 360. By the table just given, some interesting and 
important cases in annuities can be solved, among which 
are the following three: 


CASE V. 
Given, the rate, time to run, and the present or final 
value of an annuity, to find the payment. 


Rurz.—Assume $1 for the payment; determine the present 
or final value on this supposition, and divide the given present 
or final value by it. 

Norre.—Get the final value, if necessary, by the rule in Case IV. 


1. An immediate annuity running 11 yr., can be pur- 
chased for $6000: what is the payment, int. 6 % ? 
SoLurion.—The present value of an immediate annuity of $1 for 
llyr,, at 6%, is $7.886875; $6000 divided by this gives $760.76, 
the payment required. 
2. How much a year should I pay, to secure $15000 
at the end of 17 yr., int. 7%? Ans. $486.38 
¥ 3. What is the payment of an annuity, deferred 4 yr., 
running 16 yr., and worth $4800, int.6%? Ans. $599.64 


CASE VI. 


Art. 361. Given, the payment, the rate, and present 
value of an annuity, to find the time it runs. 


Rue.—Divide the present value by the yearly payment; the 
quotient will be the present value of an annuity of $1, similar to 
the one proposed; by looking in the table for this number, under 
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the head of the given rate per cent., the corresponding number of 
years can be found. 

Norre.—If the number is not in the table, take the nearest one 
below it; the balance remaining can be ascertained by finding the 
difference between the compound amount of the present value, and 
the final amount of the annuity for the number of years taken out. 


REMARK.—This case is of use in finding the time required to 
liquidate a debt drawing interest, by means of a sinking fund, that 
is, by installments at regular intervals of a year, half-year, or 
quarter of a year; for example, 


In what time will a debt of $10000, drawing interest 
at 6 %, be paid by installments of $1000 a year? 


SoLtution.—The $10000 may be considered the present value of 
an annuity of $1000 a year at 6 %; but $10000 + $1000, = $10, the 
present value of an annuity of $1 for the same time and rate; by 
reference to the table, the time corresponding to this present value, 
under the head of 6 %, is 15 yr., a balance being then due of $689.61. 

Comp. amt. of $10000 for 15 yr.,at6 %, (Art.348.) . —=$23965.58 

Final val. of annuity $1000 for l5yr., at 6 Z,(Art.858.) = +23275.97 


Bal. due at end of 15 yr. . . $689.61 
1. In how many years can a debt of $1000000, drawing 
interest at 6 %, be discharged by a sinking fund of $80000 
a year? Ans. 23 yr., and $60083.43 then unpaid. 
2. In how many years can a debt of $380000000, 
drawing interest at 5%, be paid by a sinking fund of 
$2000000? Ans. 28 yr., and $798709.00 unpaid. 
‘3. In how many years can a debt of $22000, drawing 
7 % interest, be discharged by a sinking fund of $2500 a 
year ? Ans. 14 yr., and $351.58 then unpaid. 


CASE VII. 
ArT. 362. Given, the payment, time to run, and present 
value of an annuity, to find the rate of interest. 
Ruie.— Divide the present value by the yearly payment; the 
quotient will be the present value of an annuity of $1 similar 
to the one proposed; by looking in the table opposite the given 


Review.—360. What is Case 5? The rule? How may the final value 
of the annuity of $1 be found if necessary? 361. Whatis Case 67 What 
is the rule of Case 6? If the number of intervals be not exact, how Bnd 
the balance remaining for the partial interval? 
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number of years until this number is found, the rate per cent. at 
the head of the column which contains it, will be the rate required. 


1. If $9000 is paid for an immediate annuity of $750 


to run 20 yr., what is the rate? Ans. About 53 %. 
+2. If an immediate annuity of $80, running 14 yr., 
sells for $650, what is the rate? Ans. 8 %+ 


X CONTINGENT ANNUITIES. 


Art. 868. Contingent Annuities comprise Life Insur- 
ance, Dowers, Pensions, Xe. 

A person who has his life insured pays a fixed sum, 
called the annual premium, every year he lives, and at his 
death, the sum insured is paid to the person designated 
in the policy. 

The premium is a certain rate per cent. of the sum in- 
sured, varying with the age of the applicant. 

Bills of Mortality are tables showing how many of a given 
number, say 10000, born in the same year, die at each age. 


Expectation of life is the average number of years a 
person of any age lives, as deduced from bills of mortality. 


A table of life-annuities shows the sum to be paid by a 
person of any age, to secure an annuity of $1 for life. 


CASE I. 


Art. 364. To find the value of a given annuity on the 
life of a person whose age is known. 

Rute.—Lind from the table the value of a life-annuity of $1, 
for the given age and rate of interest, and multiply it by the pay- 
ment of the given annuity. 

Norters.—1l. To find the value of a life-estate or widow’s dower 
(which is a life-estate in one-third of her husband’s real estate): 
Fistimate the value of the property in which the life-estate is held; the 
yearly interest of this sum at an agreed rate, will be a life-annuity, whose 
value for the gwen age and rate, will be the value of the life-estate. : 

2. The reversion of a life-annuity, life-estate, or dower, is found by 
deducting its value from the value of the property. 


REVIEW.—362. What is Case 7? The rule? 363. What do contin- 
gent annuities comprise? What is life-insurance? The annual premium? 
The policy? How is the premium estimated? What are bills of mor- 
tality? What is expectation of life? What is a table of life-annuities? | 
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TABLE, 
Showing the values of Annuities on Single Lives, according to the 
Carlisle Table of Mortality. , . 
eee Aa a aa MEANS Gea oe 


Age.|4 per cent.|5 per ct.|6 per ct.|7 per ct. || Age.|/4 per cent.|5 per ct.|/6 per ct.|7 per et. 


14,28164 | 12.083 | 10.439} 9.177 || 52 | 12.25793 | 11.154 | 10.208 | 9.392 
16.55455 | 13.995 | 12.078 | 10.605 || 53 | 11.94503 | 10.892] 9.988] 9.205 
17.72616 | 14.983 | 12.925 | 11.342 |) 54 | 11.62673 | 10.624] 9.761] 9.011 
18.71508 | 15.824 | 13.652 | 11.978 || 55 | 11.29961 | 10.347] 9.524} 8.807 || 
19,23133 | 16.271 | 14.042 | 12.322 |} 56 | 10.96G607 | 10.063! 9.280] 8.595 


19.59203 | 16-590 | 14.325 | 12.574 || 57 | 10.62559| 9.771] 9.027] 8.375 |; 
19. 74502 | 16.735 | 14.460 | 12.698 || 58 | 10,.98647| 9.4781 8.772] 8.153 
19.79019 | 16.790 | 14.518 | 12.756 || 59 | 9,96331| 9.199] 8.529 | 7.940 | 
19.7443 | 16.786 | 14.526 | 12.770 || 60 | 9.66333 | 8.940| 8.304] 7.743 || 
19.69114 | 16.742 | 14.500 | 12.754 |} 61 | 9.39809] 8.712] 8.108! 7.572 f 
1] 


10 | 19.58339 | 16.669 | 14.448 | 12.717 |} 62 | 9.13676] 8.487] 7.913 | 7.403 :; 
Il | 19.45857 | 16.581 | 14.884 | 12.669 63 | (8.87150 | 8.258) 7.7144 7.225) |: 
12 | 19.38493 | 16.494 | 14.321 | 12.621 64 | 8.59330] 8.016] 7.502] 7.042 
13 | 19.20937 | 16.406 | 14.257 | 12.572 || 65 | g.30719| 7.765] 7.281 | 6.847 
14 | 19,08182 |-16.316 | 14.191 | 12.522 || 66 | 8,00966| 7.503] 7.049] 6-641 


ole oh Coron) PON HO 


15 | 18.95534 | 16.227 | 14.126 | 12.473 || 67 | 7.69980| 7.227] 6.803 | 6.421 |; 
16 | 18.83636 | 16.144 | 14.067 | 12.429 |} 68 7.87976 | 6.9411] 6.546] 6.189 

17 | 18.72111 | 16.066 | 14.012 | 12.389 || 69 ; 7.04881] 6.643] 6.277] 5.945 
| 18 | 18.60656 | 15.987 | 13.956 | 12.348 || 70 6.70936 | 6.3836] 5.998 | 5.690 
19 | 18,48649 | 15,904 | 13.897 | 12.300 6.35773 | 6.015] 5.704 | 5.420 


-J 
_ 


20 | 18.36170 | 15.817 | 18.835 | 12.259 || 72 | 6.02548] 5.711! 5.424) 5.162 
18.22196 | 15.726 | 13.769 | 12.210 73 5.72465 | 5.435] 5.170} 4.927 
22, | 18.09386 | 15.628 | 13.697 | 12.156 | 5.45812 | 5.190] 4.944] 4.719 
23 | 17.95016 | 15.525 | 13.621 | 12.098 75 5.23901 4.989] 4.760] 4.549 | 
24 | 17.80058 } 26.417 | 13.541 | 12.037 || 76 | 5.02399] 4.792) 4.579) 4.382 


bo 
= 


~I 
rs 


25 | 17.6446 | 15.303 | 13.456] 11.972 |} 77 | 4.89473 | 4.609] 4.410] 4.227 
26 | 17.48586 | 15,187 | 13.368 | 11.904 |} 78 | 4.62166] 4.422] 4.238] 4.067 
|| 27 | 17.32023 | 15.065 | 18.275 | 11.832 || 79) 4.39345] 4.210] 4.040] 3.883 
28 | 17.15412 | 14.942 | 13.182} 11.759 |} 80 | 4.18989] 4.015] 3.858] 3.713 
| 29 | 16.99683 14.827 | 13.098 11.693 |} 81 | 3.95309| 3.799! 3.656] 3.523 


30 | 16.85215 | 14.723 , 13.020 | 11.636 82 | 3.74634] 3.606] 3.474] 3.352 
31 | 16.70511 | 14.617 | °2.942 | 11.578 83 | 3.53409; 3.406] 3,286] 3.174 
32 | 16.55246 | 14.506 | 12. 360 | 11.516 84 | 3.32856] 3-211} 3.102) 2.999 
33 | 16.39072 | 14.387 | 12,771 | 11-448 85 | 8.11515] 3.009]. 2.909| 2.815 
34 | 16-21943 | 14.260 | 12.15 | 11.374 || 86 | 2.92831) 2.830] 2,739] 2.652 


35 | 16.04123 | 14.127 | 12.57.4 | 11-295 87 | 2.77593} 2.685| 2.599] 2.519 
36 | 15.85577 | 13.987 | 12.465 | 11.211 83 | 2.6833 2.597 | 2.515) 2.439 
37 | 15.66586 | 13.843 | 12.354 | 11.124 89 | 2.57704) 2.495] 2.417) 2.344 
38 | 15.47129 | 138.695 | 12.239 ; 11.083 || 90 | 2.41621 | 2.339} 2.266] 2.198 
89 | 15.27184 | 13.542 | 12.120 | \0.939 91 | 2.39835| 2.3821] 2.248) 2.180 


— 
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1. What must be paid for a life-annuity of $650 a year, 
by a person aged 72 yr., int. 7%? Ans. $3355.30 

2. What is the life-estate and reversion in $25000, age 
55 yr., int. 6%? Ans. Life-estate, $14286; Rev. $10714. 

3. The dower and reversion in $46250, age 21 yr., int. 
6%? Ans. Dower, $12736.33; Rev. $2680.34 


CASE II. 

Art. 365. To find how large a life-annuity can be pur- 
chased for a given sum, by a person whose age is known. 

Ruie.—Assume $1 a year for the annuity; find from the 
table its value for the given age and rate of interest, and divide the 
given cost by it: the quotient will be the payment required. 

How large an annuity can be purchased— 

1. For $500, age 26 yr., int. 6%? Ans. $37.40 

2. For $1200, age 43, int. 5 %? Ans. $92.61 

3. For $840, age 58, int. 7%? Ans. $103.03 


CASE III. 

Art. 366. To find the present value of the reversion of a 
given annuity; that is, what remains of it, after the death 
of its possessor, whose age is known. 

Ruize.—Find the present value of the annuity during its whole 
continuance ; find its value during the given life: their difference 
will be the value of the reversion. 

Notre.—lt will save work, to consider the annuity as $1 a year, then 
apply the rule, using the tables in Art. 859 and Art. 364, and multiply 
the result by the given payment. 

1. Find the present value of the reversion of a perpe- 
tuity of $500 a year, after the death of a person aged 47, 
int. 5 %. Ans. $8849.50 

2. Of the reversion of an annuity of $165 a year for 
30 yr., after the death of a person 88 yr. old, int. 6 %. 

Ans. $251.76 

3. Of the reversion of a lease of $1600 a year, for 40 yr., 

after the death of A, aged 62, int. 7 %. Ans. $9485.93 


CASE IV. 


Art. 367. To find the single, and annual premium, paid 
by one of a given age, to secure a given sum at death. 


REVIEW.—364. What is Case 1? The rule? 365. What is Case 2? 
The rule? 366. What is Case 3? The rule? 
yf 
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Rute.—Find the present value of an immediate perpetuity of 
$1, at the given rate; subtract from it the present value of an an- 
nuity of $1 for the given age and rate; divide the remainder by 
the value of the perpetuity increased by 1: the quotient will be the 
present value of $1 due at the expiration of the given life, and if 
it be multiplied by the given sum, the product will be the single 
premium. 

To get the annual premium, divide the single premium by 1 more 
than the present value of an annuity of $1 for the given age and 
rate. 

Novte.—The annual premiums being paid in advance, the single 
premium must exceed the present value of an ordinary life-annuity 
of the same payments, by one payment, viz: the one made when the 
insurance is obtained. 


1. Find the single premium and annual premium ne- 
cessary to secure $1000 at the death of a person aged 32, 
allowing 5 % interest. Ans. $261.62, and $16.87 

2. To secure $1500 at the death of a person aged 66, 
allowing 6 % interest. Ans. $816.59, and $101.45 


o CASE V. 


Arr. 368. If the holder wishes to sell his policy, or sur- 
render it to the Insurance Co,, proceed thus, 


TO VALUE A POLICY Fs 3 LIFE INSURANCE, 


Ruiu.— Take the difference between the premium in the policy, 
and the premium for insuring the holder’s life for the same sum, 
now; multiply it by 1 more than the present value of a life-annuity 
of $1 on the present age; this product will be the value of the 
policy. | 

1. The premium in the policy is $2.04 per $100; the 
premium now, $2.50 per $100; age 27 yr., int.6%: value 
the policy for $5000. - Ans. $328.33 

2. Value the policy, when the premium in it is $74, the 
premium now, $82, age 42 yr., int. 5%. Ans. $112.81 


3. When the premium in the policy is $51.76, the pre- 
mium now, $68.44, age 36 yr., int. 7%. Ans. $203.68 


REVIEW.—367. What is Case 4? The rule? How does life-insurance 
differ from ordinary life-annuities? 368. Give the rule for valuing a policy 
of life-insurance. ee hs 
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XXXI. PROPORTIONAL PARTS. 


Arr. 369. Divide the number 90 into 3 other numbers 
proportional to 2, 8 and 4. 


Soturr1on.—Since the required numbers are to have the same 
ratios as 2, 3 and 4, they must contain a common factor 2, 3 and 4 
times respectively. Call this common factor a part; then the Ist 
number is 2 parts, the 2d is 8 parts, the 3d is 4 parts; and the whole 
number 90 = 2+4-8-+-4, or 9 parts. Hence, 1 part is 4 of 9010, 
and the Ist number is % of 90 = 20, the 2d is 3 of 90 = 80, and the 
3d is ¢ of 90 = 40. 

PrRoor.—20 + 30+ 40 = 90; and 20, 30 and 40 have the same 
ratios as 2, 8 and 4, omitting the common factor 10. 


TO DIVIDE A NUMBER INTO PROPORTIONAL PARTS, 


Ruie.— Take separately such parts of the number to be divided, 
as each of the proportional numbers is of their sum; the results 
will be the required numbers. 

Proor.—The sum of the parts must be equal to the number 
divided, and the ratio of each to its proper proportional must be 
the same. 

Norxrs.—l. If the proportional numbers are fractional, reduce 
them to a least common denominator, and use their numerators for 
the proportional numbers. 

2. Any common factor may be canceled out of the proportional 
numbers, before using them. ; 


1. Divide the number 84 into 2 parts proportional to 
30 and 40. Ans. 86, 48. 


Sua.—For 30 and 40, use 3 and 4, dropping the common factor 10, 
2. Divide 60 apples among 8 boys in proportion to their 


ages, which are 7, 10 and 138. Ans. 14, 20, 26. 
3. One part of a pole 16 ft. long, is $ of the other part: 
find each part. Ans. 6 ft., and 10 ft. 


Sua.—3 and 2, or 8 and 5 are the proportional numbers. 


4. % of A’s money is equal to 2 of B’s, and both have 
$222; how much has each? Ans. A $162, B $60. 

Suecustion,—aA’s = 24 of B’s; if B’s is 10 parts, A’s is 27 parts: 
hence, 27 and 10 are the proportional numbers. 


REVIEW.—369. What is the rule for dividing a number into propor- 
tional parts? The proof? If the proportional numbers are fractional, 
what should be done? If they are large? Solve the example. 
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5. A tree, 51ft. high, was broken by the wind; 3 of the 
part that fell was equal to ? of the stump: how long was 
each ? Ans. Stump 24 ft., other part 27 ft. 


6. Divide 88 in proportion to 45 and 37 Ans. 20,18. 


Suc.—4 and 33 are equal to 2° and 4°, or 39 and 43; hence, 50 


and 45—or, dividing by 5—10 and 9 are the proportional numbers. 


7. Divide the cost of a supper, $4.50, among 3 persons 

in proportion to their money: A has $100, B $75, C $125. 
Ans. A $1.50, B $1.123, C $1.873 

8. A father left $7140 to his children, A, B and 0; A’s 

share was to B’s as 2 to 3, and B’s to C’s as 4 to 5: what 
did each get? Ans. A $1632, B $2448, C $3060. 


Suagestion.—lf (’s share is 5 parts, B’s is 4 parts, and A’s is 
3 of B's, that is, 2 of 4 parts = 22 parts; hence, 23, 4 and 5, or g 


12 1B or 8, 12, and 15, are the proportional numbers. 


9, A paid $3.60, and B, $2 for a bbl. of flour (196 Ib.): 
how many lb. should each have? Ans. A 126 1b., B 701b. 

10. Distribute $180 among 5 poor families in proportion 

to the number of children in each, which are 3, 4, 5, 2, 6. 
Ans. 1st $27, 24 $36, 3d $45, 4th $18, 5th $54. 

11. Divide 1065 in proportion to 8, 5 and 7; also in pro- 
portion to 3,4, 7. Ans. 218, 355, 497; and 525, 315, 225. 

12. How much copper and tin, 100 parts of the former 

to 11 of the latter, will make a cannon weighing 18 ewt. 


3 qr. 121b.? Ans. 17 ewt. copper, 1 ewt. 38 qr. 12 1b. tin. 
13. U.S. standard silver and gold are 9 parts pure metal 
to 1 part alloy: how much pure silver in the half-dollar, which 
weighs 8 pwt.? how much pure gold in the eagle, which 
weighs 10 pwt. 18 er.? | 
Ans. 7 pwt. 4.8 gr., and 9 pwt. 16.2 gr. 
14. Pewter is 112 parts tin, 15 lead, and 6 brass: how 
much of each ingredient in 2 1b. 1 oz. 4 dr. of pewter? 
Ans. 1b. 1202. tin; 80z. 12 dr. lead; loz. 8 dr. brass. 
15. A man bequeaths $875 to A; $2450 to B; $6035 
to CO: if the estate yields only $8190, what will each get? 
Ans. A $765.623, B $2148.75, C $5280.62 
16. I owe $840, due Oct. 1; I pay part Aug. 15 (47 da. 
before due), the rest Jan. 1 (92 da. after due): what are the 
payments? Ans. $555.97, Aug. 15; $284.03, Jan. 1. 


ReMARE.—Divide $840 in proportion to 47 and 92. 


PARTNERSHIP. 317 


17. C owes $1200, due Nov. 6; he pays part Aug. 1, 
and the rest Jan. 15; what are the payments? 
Ans. $502.99, Aug. 1; $697.01, Jan. 15. 
18. A owes $1680, due July 18; he pays $480 before, 
the rest after due; when were the payments made, if they 
were 49 days apart? Ans. June 15, and Aug. 1. 


*\ PARTNERSHIP. 


Art. 370. An important application of Proportional 
Parts, is in dividing the gains or losses of partners. 

Partners are persons who join to carry on a business, 
and constitute a firm, house, or company. 

The money used in the business, is called the capital or 
stock, and is contributed by the partners. 

The gain or loss in the business, is called the dividend, 
because it is to be divided. | 


REMARK.—wWhen each partner’s stock is employed the same 
time, it is sometimes called Simple Fellowship, and when they are 
employed for different times, it is called Compound Fellowship. 


CASE I. 


To divide the gain or loss, when each partner’s stock is 
employed for the same time. 


Rure.—Divide the gain or loss among the partners in pro- 
portion to their shares of the stock. 


A, B and C are partners, with $3000, $4000, and $5000 
stock, respectively; if they gain $5400, what is each one’s 
share? : 

Sout.— Each 3 2s of $5400 = $1350 A’s share. 
shouldhavethe 4 iz of $5400=$1800B’s _,, 
same part of 5 Pz of $5400 = $2250 C's s,, 
the gain as he 79 ‘ “@FAQO : 
Rarer He utook: 12 $5400 whole gain. 
hence, the gain should be divided in proportion to their stocks, using 
3, 4, 5, for 3000, 4000, 5000. 


REevViEW.—370. What are partners? Whatis the firm? What is the, 
stock or capital? The dividend? Why so called? What is simple fel- 
lowship? Compound fellowship? What is Case 1 of partnership? The 
rule? Solve the example. 
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1. A and B gain in 1 year $3600; their store expenses 
are $1500. If A’s stock was $2500 and B’s $1875, how 
much does each gain? Ans. A $1200, B $900. 


Take out the expenses, then divide. 


2, A,B and Care partners; A puts in $5000, B $6400, 
C $1600. Cis allowed $1000 a year for personal attention 
to the business; their store expenses for 1 year are $800, 
and their gain, $7000. Find A’s and B’s gain, and (’s 
income. Ans. A $2000, B $2560, C $1640. 

3. A pasture rents for $160; A puts in 24 cattle; B, 
20; C, 60; D, 96; and they pay in proportion: what does 
each pay? Ans. A $19.20, B $16, C $48, D $76.80 

4. A and B speculate together in flour; A contributes 
800 bbl. at $5.40 per bbl., and B, 600 bbl. at $4.80 per 
bbl.; they lose 75 ct. a bbl., and pay storage $68.45: what 
is the loss of each? Ans. A $671.07, B $447.38 


5. A, Band C form a partnership; A puts in $24000, 
B $28000, C $32000; they lose § of their stock by a fire, 
bnt sell the remainder at 3 more than cost: if all expenses 
are $8000, what is the gain of each? 

Ans. A $5714.287, B $6666.663, 0 $7619.043$ 

6. A, Band OC are partners: A’s stock is $5760, B’s, 
$7200; their gain is $3920, of which C has $1120: what 
is C’s stock, and A’s and B’s gain? | 

Ans. O’s stock, $5184; A’s gain, $1244.44§; B’s gain, 
$1555.553 

7. A, B and C are partners: A’s stock, $8000; B’s, 
$12800; O's, $15200; A and B together gain $1638 more 
than C: what is the gain of each? 

Ans. A $2840; B $3744; C $4446. 

8. A and B buy a house and lease; A contributes $3480; 
B, $2900: the ground-rent, taxes, &., are $108.30, and 
the property rents for $915.80: what does each get? 

Ans. A, $440.457; B, $867.0474 

9. A, Band C, in partnership, have capitals respectively 
$19200, $24000, and $32400; they sell out for $100000; 
how much of this does each get? 3 

Ans. A $25396.8283; B$31746.0383; C $42857.147 

10. Four men rent 57A.2R.16P. of land at $3.75 an 
acre: A puts in 72 sheep; B, 80; C, 96; D, 112: what should 
each pay? Ans.A $43.20; B$48; 0$57.60; D$67.20 
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11. A’s gain is $1750; B’s, $1225; C’s, $2275: what 
part of the capital, $18690, has each? 
Ans. A $6230; B $4361; © $8099. 
12. A, Band C have a joint capital of $27000: neither 
draws from the firm, and when they quit, A had $20000; 
B, $16000; ©, $12000: what did each contribute ? 
Ans. A $11250; B $9000; C $6750. 


Cask II.—PARTNERSHIP witH TIME. 


Art. 871. The rule for distributing gain or loss among 
partners, (Art. 370,) applies only when each partner’s 
capital is employed for the same time; it needs some modi- 
fication if such be not the case. 


A, B and C are partners: A puts in $2500 for 8mon., 
B, $4000 for 6 mon.; C, $8200 for 10 mon.; their net 
gain is $4750: divide the gain. 


Sonutron.—A’s capital ($2500), used 8 months, is equivalent to 
8 X $2500, or $20000, used 1 month; B’s capital ($4000), used 6 
months, is equivalent to 6 & $4000, or $24000, used 1 month; C’s 
capital ($3200), used 10 months, is equivalent to 10 $3200, or 
$32000 used 1 month. Dividing the gain ($4750) in proportion to 
the stock equivalents, $20000, $24000, $32000, used for the same 
time (1 month), the results will be the gain of each. 


Ans. A’s $1250, B’s $1500, O’s $2000. 


The stock-equivalents are obtained by multiplying each 
partner’s stock by the time it is used; hence, 


WHEN THE STOCKS ARE USED FOR DIFFERENT TIMES, 


Ruiz.—Wultiply each partner’s stock by the time tt ts used; and 
divide the gain or loss in proportion to the products so obtained. 


Proor.—The sum of the separate gains or losses must equal 
the whole gain or loss, and the ratio of each partner’s gain or 
loss to his stock-equivalent must be the same. 


Norz.—Express the times in the same denomination, before mul- 
tiplying. y : 

1. A begins business with $6000: at the end of 6 mon. 
he takes in B, with $10000: 6 mon. after, their gain is 
$3300: whatiseach share? Ans. A’s $1800; B’s $1500. 


Re 71% Ww.—3d371. What is Case 2? What are stock equivalents? The 
rule? The proof? In multiplying by the times, what is necossary? 


) 
/ 
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2. A and B are partners: A puts in $2500; B, $1500: 
after 9 mon., they take in C with $5000; 9 mon. after, their 
gain is $3250: what is each one’s gain? 

Ans. A’s $1250; B’s $750; C’s $1250. 

8. A and B rent a pasture for $275: A puts in 80 sheep, 
and B, 100; after 6 mon. they each sell half their stock, 
and allow C to feed 50 sheep the rest of the year: how 
much should each pay? 

Ans. A $103.12; B $128.90; CO $42.963 

4, A and B are partners, each contributing $1000: after 
3 months, A withdraws $400, which B advances; the same 
is done after 83 months more; their year’s gain is $800: . 
what should each get? Ans. A $200, B $600. 

5. A works 9 hours a day; B remains idle the first two 
days of the week, and works 5}, 83, 107 and 113 hr. respec- 
tively, on the other four: if their week’s wages are $38.75, 
what should each have? Ans. A $23.25, B $15.50 


6. A, Band C are employed to empty a cistern by two 
pumps of the same bore: A and B go to work first, making 
37 and 40 strokes respectively a minute; after 5 minutes, 
each makes 5 strokes less a minute; after 10 minutes, A 
gives way to C, who makes 80 strokes a minute until the 
cistern is emptied, which was in 22 min. from the start: 
divide their pay, $2. Ans. A46ct.; B$1.06; C48 ct. 

7. A and B are partners: A’s stock is to B’s, as 4 to 5: 
after 3 mon., A withdraws 3 of his, and B ? of his: divide 
their year’s gain, $1675. Ans. A $800, B $875. 

8. A, B and C join capitals, which are as 2, 3, 4: after 
4mon., A takes out 2 of his; after 9 mon. more, their gain 
is $1988: divide it. Ans. A $714, B $728, C $546. 

9. A and B are partners: A’s capital is $4200; B’s, 
$5600: after 4 months, how much must A put in, to en- 
title him to 1 the year’s gain? Ans. $2100. 

10. A’s capital is $9750, B’s $10500, O's $12250: after 
3 months, A takes out $1500, B $1250, C $1750: after 4 
months more, what must A and B put in, to entitle each 
to 1 of the year’s gain? Ans. A $5550, B $3300. 

11. A, B and © are in partnership, with capitals of 
$10800, $14400, and $18000: after 2 mon., A draws out 
$600, in 3 mon. more he draws out $1200; and in 4 mon. 
more puts in $1000. B draws out $2400 in the first 
6mon.; $800 more in 4mon.; and in 1 mon. returns 
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$1600. C puts in $2000 at the end of 5 mon.; and 4 mon. 
after, draws out $4000. Divide their year’s gain, $14838. 
Ans. A $3546; B $4752; 0 $6540. 
12. A, B and C form a partnership, with capitals of 
$10000, $20000, $30000, respectively. A draws out 
$1000 a year, B $1600 a year, and C $1800 a year. In 
5 years, their capital is $57200: how much of it does each 
own? Ans. A $8000; B $18300; C $30900. 
13. A and B enter into partnership, with $2500 and 
$4000 capital, respectively. A draws out $600 after 8 
months, and $600 after 6 months more; B draws $800 at 
each of these times. At the end of the year, they have 
$2680: divide it. Ans. A $920; B $1760. 
14. A and B go into partnership, each with $4500. A 
draws out $1500, and B $500, at the end of 8 mon., and 
each the same sum at the end of 6 and 9 mon.: at the end 
of 1 yr. they quit with $2200: how must they settle? 
Ans. B takes $2200, and has a claim on A for $300? 
15. A’s gain is $1800, B’s $2250, O’s $3200; A’s 
capital was in 6 mon.; B’s, 9 mon.; and C’s, 1 year 4 mon.: 
how much of the capital, $27450, did each own? 
Ans. A, $10980; B, $9150; -C, $7320. 


Suaga@rstron.—Divide each one’s gain by the number of months 
his capital was used, to get each one’s gain for 1 month, divide the 
whole capital in proportion to these quotients. 


16. A, B,C and D go in partnership: A owns 12 shares 
of the stock; B, 8 shares; C, 7 shares; D, 3 shares. After 
3 mon., A sells 2 shares to B, 1 to C, and 4 to D; 2 mon. 
afterward, B sells 1 share to C, and 2 to D; 4 mon. after- 
ward, A buys 2 from C and 2 from D. Divide the year’s 
gain ($18000.) - 

Ans. A $4650, B $4650, C $4700, D $4000. - 


an 


BANKRUPTCY. 


Art. 372. A bankrupt, or insolvent, is one who, from 
want of means, is unable to carry on his business. 


The property of a bankrupt is usually entrusted to an 
assignee, who converts it as fast as possible into money, and 
pays the debts pro rata; that is, so that each creditor re- 
ceives the same part of his claim. 
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TO DIVIDE THE PROPERTY OF A BANKRUPT, 


Rute.—Divide the whole property among the creditors in pro- 
portion to their claims. 

Notrrs.—1. All necessary expenses, including assignee’s fee 
(which is generally a certain rate per cent. on the whole amount of 
property), must be deducted, before dividing. 

2. The amount paid on a dollar can be found by taking such a part of 
$1 as the whole amount of the debts ts of the whole property; each cre- 
ditor’s proportion may be then found by multiplying his claim by 
the amount paid on the dollar. 


1. A has a lot worth $8000, good notes $2500, and 
cash $1500; his debts are $20000: what can he pay on $1, 
and what will A receive, whose claim is $4500? 


S o1r.—$8000 +- $2500 +- $1500 = $12000, the amount of property 
which is 3998, or 3 of the whole debts. Hence, 2 of $1= 60ct., the 
amount paid on $1, and $4500 X .60 = $2700, the sum paid to A. 

2. My assets are $2520; I owe A $1200; B, $720; 
C, $600; D, $1080: what does each get, and what is paid 
on each dollar? 

Ans. A $840; B $504; C $420; D $756; 70 ct. on $1. 

3. A bankrupt’s estate is worth $16000; his debts, 
$47500. The assignee charges 5%. What is paid on $1? 
and what does A get, whose claim is $3650 ? 

Ans. 32 ct. on $1, and $1168. 


GENERAL AVERAGE, 


Art. 373. General Average is the method of apportioning 
among the owners of a ship and its cargo, any loss or ex- 
pense incurred during a voyage, for their general benefit, 
such as sacrificing a part of the cargo to save the rest, or 
making necessary repairs. 

Such loss or expense is borne by the ship, the freight, and 
_ the cargo, in proportion to their values; the loss borne by 
the cargo is divided among the several shippers in propor- 
tion to the value of their goods. 


Revinw.—272. What is a bankrupt? What is done with a bankrupt’s 
property 2? What is the rule for dividing a bankrupt’s property among his 
creditors? What must be paid before distribution? How can the amount 
paid on a dollar be found? Howcan each creditor’s share be then found ? 


GENERAL AVERAGE. 323 


In estimating these contributory interests, as they are called, it is 
customary to value the goods on board at the price they would bring 
at the port to which they are bound; while the freight is the amount. 
of money received for freight and passage, less 4 for seamen’s wages, 
(in New York, less one half). 

If the loss is for repairs, throw off 4 from the cost of the new 
masts, rigging, &c., as they are considered that much better than 
the old. | 

Rute.—After ascertaining the contributory interests, divide the 
loss among them, in proportion to their values. 

The goods thrown overboard (jettison) are reckoned a part of the 
cargo, and bear their proportion of loss. 


1. The ship Dolphin, overtaken by a storm, throws over- 
board goods worth $4000, and puts into Fayal for repairs. 
The necessary expenses of detention were $250; repairs 
$1200. Divide the loss, estimating the vessel at $36000, 
the freight at $3750, the cargo at $52400. A’s interest is 
$7500, B’s, $16000, C’s, $10500, D’s, $12000, Hs, 
$6400. The property lost was $2600 of A’s, $900 of 
B’s, and $500 of C’s. 

SOLUTION. 


CONTRIBUTORY INTERESTS, DAMAGES. 


Vessel, . . . . « $86000 Goods lost, . . . . $4000 
Freight (less 3), . . 2500 Expense of detention, 250 
— Cargo, é 52400 Repairs (less 3), . . 800 
Total). &').' “.7 90900 Total loss, . . . $5050 

Then 74's = 7g, the part that each interest loses. 
The owners of the vessel and freight pay $38500 X +45 = $2188$ 
The owners of the cargo pay $52400 X zg. . - = 29115 
Totaliloss,) 2203) Gy isthe .s) SG 
RECEIVED. PAID. 


1088§ 


Owners of the vessel pay $21388, and re- 

eave PLOOU OF PSY ees fees) s alee Arce 
A pays $4162 and receives $2600, or receives $21834, 
B pays $888 and receives $900, or receives 114, 
C pays $5834 and receives $500, or pays. . . .. . 884 
Pilea OP bein) eo nghay dhe ws We) alae ase 
BE DAEs 5 4: 5.4) «2 bt pe HE, ok Bue hiae suc bc Re Oe 


21944, 21945 


REVIEW.—373. What is general average? How is loss at sea borne? 
Which are the contributory interests? How are the goods valued? How 
is the freight valued? What deduction is made from the cost of repairs? 
After the contributory interests have been estimated, how is the loss di- 
vided? Why should the goods lost bear their proportion of the loss ? 
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2. The brig Adams, of New York, bound to New Orleans, 
suffered damage, $480, and loss of cargo, $5600. The 
vessel was valued at $18800; the freight, $3200; the 

-cargo, $29600. Divide the loss; and settle A’s account, 
who shipped $14400, and lost $1800. 

Ans. Rate of loss g3'5; ship pays $2415.36, and receives 
$320, making a balance paid, $2095.36; cargo pays 
$3504.64; A pays $1704.96, and receives $1800, mak- 


ing a balance received of $95.04 


3. The schooner Washington, crippled by a storm, was 
relieved by the ship Leopard. ‘The repairs cost $1350, 
salvage $4500. The vessel is worth $22000; the freight, 
$3450. The cargo was owned by A, B, C, and D: A, 
$10800; B, $16200; 0, $19652; D, $7348. What is 
the rate of loss, and what does each pay ? 

Ans. #9 rate of loss; A pays $744.83; B, $1117.24; O, 
$1355.31; D, $506.76; ship pays $1675.86, and receives 
$900, making a balance to be paid of $775.86 


RATE BILLS FOR SCHOOLS. 


Art. 374. Another application of proportional parts is 
in making out rate-bills for public schools, in districts where 
they are not supported by general tax. 


Ru.te.—From the whole expenses of the school deduct the public 
money, if any, and divide the remainder among the families of the 
district, in proportion to the number of days of attendance of each. 

Nore.—lIt is generally more convenient to find first the rate per 
day, by dividing the expense to be distributed by the whole number 
of days of attendance, and then make out each pupil’s bill, by multi- 
plying his number of days of attendance by this rate. 


1. A school pays $500 for teacher’s salary, $26.50 for 
repairs, and $12.80 for fuel, and draws $50 public money: 
the whole number of days of attendance is 8640. Find the 
rate per day, and the bill of A, who sends one pupil 175 
days; of B, who sends 2 pupils, 220 days each: of C, who 
sends one pupil 108 days, one 76 days, and one 192 days. 


Ans. Rate 134 ct.; A pays $23.50; B $59.09; 0 $50.49 


REVIEW.—374. What is the rule for making out rate bills for schools ? 
What is convenient in applying the rule ? 
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2. The salary is $180; other expenses, $18.75; the public 
money, $30; the whole number of days of attendance, 2562: 
what is the rate per day? and A’s bill, who sends for 87 da.? 

Ans. 6334 ct. rate; A pays $5.73 

3. The expenses are $312; the whole number of days of 
attendance, 4160: what is the rate per day? and D’s bill, 
who sends 1 pupil 116 days, and another 98 days? 

Ans. Rate 74 ct.; D’s bill $16.05 

4. The salary is $35 per month; the other expenses for 
1 quarter, $6.80; the public money, $10.20; the whole 
number of days of attendance, 1120: what is the rate per 
day? and H’s bill, who sends 48 days? 

Ans. Rate 974; ct.; E’s bill $4.35 


XXXIT. ALLIGATION. 


Art. 875. Alligation is a method of finding the value 
per lb., bu., &c., of a mixture, when the quantity and price 
of its several ingredients are known. 

It is also used in getting the mean or average result of several 
quantities of the same kind, but differing in degree, such as obser- 
vations by instruments, measurements of irregular figures, &c. 

The price or other result obtained by Alligation is called the 
mean or average. 

Casr I.—To find the average price of a mixture, when 
the quantity and cost of each ingredient are known. 


Ruize.—Find the value of each ingredient at its price ; add these 
values for the value of the mixture; divide the sum by the sum of 
the quantities of the ingredients. 

Nore.—Express each ingredient in the same denomination. 


If 31b. of sugar at 5ct. a Ib. and 21b. at 43 ct. a lb. be 
mixed with 91b. at 6ct. a lb., what per lb. is the mixture 
worth ? , 

Sonurron.—tThe 8 lb. at 5 ct. per Ib. = 15 ct.; the 2 Ib. at 44 ct. 
per lb. = 9 ct.; the 9 lb. at 6 ct. per Ib. = 54 ct.: therefore, the 
whole 14 lb. are worth 78 ct., = 78 — 14 = 54 ct. per lb. Ans. 


1. Find the average price of 6b. tea at 80 ct., 15 1b. at 
50 ct., 5lb. at 60 ct., 9lb. at 40 ct. Ans. 54 ct. per Ib. 


REVIEW.—375. What is Alligation? What is the result called? 
What is Case 1? The rule? How must the quantity of each ingredient 
be expressed? Solve the example. 
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2. The average price of 40 hogs at $8 each, 30 at $10 each, 
16 at $12.50 each, 54 at $11.75 each. Ans. $10.39 each. 

3. How fine is a mixture of 5 pwt. of gold, 16 carats fine; 2 

pwt. 18 carats fine; 6 pwt., 20 carats fine, ra 1 pwt. pure g vold? 
i Ans. 184 carats find. 


4. Find the specific gravity of a compound of 15 Ib. of copper, 
specific beanie. VP 8 lb. of zine, specific gravity, 6%; and + Ib. 
of silver, specific oravity, 105. 4785 nearly. 


5. What per cent. of alcohol in a mixture of 9 gal., 86 % 
strong; 12 gal., 92 % strong; 10 gal., 95 % SHORES r4 il gal., 
98 % strong? 93 %. 

CASE II. 

Art. 376%. To find what proportions of several ingredients, 
whose prices are known, must be used, to make a mixture of a 
given price. 

1. What relative quantities of sugar at 9 ct. alb. and 5 ct. a 
Ib. must be used for a compound at 6 ct. a lb.? 


ANALYsIs.—lIf you put 1 lb. OPERATION. 
at 9 ct. in the mixture to be sold (|5,. . 3 lb. at 5 ct. = 15 ct. 


for 6 ct., you lose 3 ct.; if you 9) aidan Phi Gre ep es 
put 1 lb. at 5 ct. in the mixture promt — 

to be sold at 6 ct., you gain 1 ct.; 4b. worth 24 ct. 
8 such lb. gain 8 et.: the gain and which is 3,4 = 6 ct. a lb. 

loss would then be equal if 3 1b. at 5 ct. are mixed with 1 lb. at9 ct. 


Rutr.—Place the prices of the ingredients in a vertical row in 
regular order, having the smallest at the top, and the largest at the 
bottom. To the left of this row draw a vertical line, and on the 
other side of it set the price of the mixture opposite the place it 
would occupy, tf it stood in the right-hand column of prices. 

Then connect by a curved line any two numbers in the right-hand 
column, one of which is greater and one less than the mean price ; 
when each of the right-hand numbers has been thus connected with 
another, take the difference between each of them and the mean price 
on the left, and set this difference opposite the number with which 
it is connected. 

After all the differences have been taken, the proportional quan- 
tity at each price will be the number standing opposite that price, 
unless there be several such numbers, in which case, their sum will 
be the proportional quantity at that price. 


Norre.—One number may be connected with two or more others; 
if so, several numbers will stand opposite it, and their sum must be 
taken for its proportional. 


Proor.—With the proportional quantities thus found, determine — 
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by Case I the mean price of the mixture; if it agrees with the 
mean price given, the work is right. 
2. What relative quantities of tea worth 25, 27, 30, 32, and 
45 ct. per lb. must be taken for a mixture worth 28 ct. per lb.? 
Ans. 19, 4, 3, 1, 3 Ib. respectively. 
Rem.—It is evident that other results may be obtained by making 
the connections differently; as 6, 17, 3, 38, 1 lb., or 17, 6, 1, 1, 8 Ib. 
3. What of sugar at 5, 55, 6, 7, and 8 ct. per lb. must be 
taken for a mixture worth 62 ct. per lb. ? 
Ans. 1, 5, 5, 7, 8 lb. respectively ;' or, 5, 1, 1, 8, 7Ib., &e. 
Suaq@xrstion.—When the proportional quantities determined by 
the rule, contain fractions, multiply them all by the least common 
multiple of the denominators, which converts them into whole num- 
bers having the same relative values. 
4. What relative quantities of alcohol, 84, 86, 88, 94 and 
96 % strong, must be taken for a mixture 87 % strong? 
Ans: 105.7, 3,135.3 calls or 7 LOC TES al ae 
5. What of gold and silver, whose specific gravities are 194 
and 105, will make a compound whose specific gravity shall be 


16.84? Ans. 241 of silver; 634 of gold. 
6. What of silver ? pure, and 75 pure, will make a mixture % 
pure? Ans. 1 1b., 2 pure; 5 1b., 75 pure. 


7. What of pure gold (24 carats), and 18 carats, and 20 carats 
fine, must be taken to make 22 carat gold? 
Ans. 1 part 18 carats, 1 part 20 carats, 3 pure. 


Sua.—Any common factor may be omitted from the proportionals. 


CASE III.» 


Arr. 3762. Given, the prices of the ingredients, and the quan- 
tity and price of the mixture, to find the quantity of each ingre- 
dient. 

Rute.—Lind the relative quantities of the ingredients according 
to the last rule; divide the given quantity of the mixture into 
parts proportional to these numbers, by rule in Art. 369: these 
results will be the quantities of the ingredients required. 


Proor.—Add the quantities of the ingredients; also add the 
cost of the ingredients at the given prices: these sums must agree 
with the quantity and cost of the mixture. 


How many bushels of peaches at 20, 30, 37, 40, and 50 ct. a 
bu., will make a lot of 58 bu. 3 pk. at 35 ct. a bushel ? 


Revirw.—376%, What is Case 2? Solve the example. What is the 
rule? The proof? When will it be necessary to connect one price with 
two of the others? What is Case 3? 
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SoLtutTion.—By last case the proportional quantities of the ingre- 
dients are 2,20, 15,5 and 6. Dividing 58 bu. 3 pk. or 235 pk. in pro- 
portion to these numbers, by rule in Art. 369, gives 2bu. 2pk.; 25bu.; » 
18bu. 8 pk.; 6 bu. 1 pk.; 6 bu. 1 pk., respectively, at the prices men- 
tioned. 


_. 1. How much copper, specific gravity 72, with silver, specific 
ti gravity 103, will make Lb. Tr., of pe grav. 83 ? 

™ Ans. Sie oz. copper, 322 oz. silver. 

“9. How much gold 15 carats aN 20 carats fine, a pure, will 
make a ring 18 carats fine, weighing 4 pwt. 16 gr.? 

Ans. 2 pwt. 16 gr.; 1 pwt.; 1 pwt. 

3. Hiero, king of Syracuse, gave his goldsmith 14 1b. of gold 
and 34 1b. of silver to make a crown: suspecting that the gold 
had not been all used, he requested Archimedes to find how much 
had been abstracted, the specific gravity of gold being 19} ; of 
silver 103; and of the crown, 142. 

Ans. It contained 81 lb. of gold and 9} Ib. of silver; 57 Ib. of 
gold had been replaced by silver. 


CASE IV. 

Art. 877. Given, the price of the mixture, the prices of the 
ingredients, and the quantity of one ingredient, to find the quan- 
tities of the other ingredients, and of the mixture. 

Ruts.—Find the relative quantities of the ingredients, by Case I}: 
the quantity of each ingredient will be such a part of the given 
quantity, as its proportional is of the proportional belonging to 
the given quantity. 

Proor.—By Case I. 

Notr.—After the quantities of all the ingredients have been 
found, their sum will be the quantity of the mixture. 
How many bushels of hops, worth respectively 50, 60 and 75 ct. 
per bu., with 100 bu. at 40 ct. per bu., will make a mixture worth 

65 ct. a bu.? 

Sotuti1on.—By Case II the proportionals are 10, 10 and 45 of the 
first three sorts to 1p of the last; hence, the quantities of the two 
first oe must be +$ of 100 bu. = 100 bu.; the quantity of the third 
sort is +2 of 100 bares == 450 bu. 

ie How many railroad shares at 50% must A buy, who has 80 


shares that cost him 72%, in order to reduce his average to 60%? 
Ans. 96 shares. 


2. T bought 2000 cwt. of pork at $5.80 a cwt.: how much 
must I buy at $4.75 a cwt., so as to average $5.25 per cwt. ? 
Ans, 2200 cwt. 


Revinw.—3762, What is the rule? The proof? aT What is Case 4? a 
The rule? The proof? ; 
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3. A jeweller has 3 pwt. 9 gr. of old gold, 16 carats fine ; how 
much U. S. gold, 21% carats fine, must he mix with it, to make it 


18 carats fine ? Ans. 1 pwt. 21 gr. 
4. How much water (0 per cent.) will dilute 3 gal. 2 qt. 1 pt. 
of acid 91 % strong, to 56 %? Ans. 2 gal. 1 qt. § pt. 


5. I mixed 1] gal. 2 qt. 4 pt. of water with 3 qt. 14 pt. of pure 
acid: the mixture has 15% more acid than desired: how much 
water will reduce it to the required strength ? 

, Ans. 1 gal. 2 qt. 13 pt. 
CASE V. 


Art. 378. Given, the price of the mixture, the price of each 
ingredient, and the quantities of two or more ingredients, to find 
the quantities of the remaining ingredients and of the mixture. 

Rure.—Find by Case I, the quantity and average price of a 
mixture composed of those ingredients whose quantities and prices 
are known ; consider these as the quantity and price of a single 
ingredient, and find the quantities of the remaininy ingredients, 
and of the whole mixture, by Case IV. 

Proor.—By Case I. 


A buys 400 bbl. of flour at $7.50 each, 640 bbl. at $7.25, and 
960 bbl. at $6.75: how many must he buy at $5.50, to reduce 
his average to $6.50 per bbl.? 

SoLtutTion.—The mean price of the first three items, by Case I, is 
$7.06 a piece for 2000 bbl. Then with $7.06, and $5.50 for the prices 
of the ingredients, and $6.50 for the price of the mixture, and 
2000 bbl. for the quantity of the first ingredient, find, by Case IV, 
the quantity of the other ingredient, — 1120 bbl. 


1. How much lead, specific gravity 11, with § oz. copper, sp. 
gr. 9, can be put on 12 oz. of cork, sp. gr. ¢, so that the 3 will 
just float, that is, have a sp. gr. (1) the same as water? 
' Ans. § 0%. 


2. How much water, with 3 pt. of alcohol, 96 % strong, and 
8 pt., 78 %, will make a mixture 60 % strong? Ans. 45 pt. 


3. How many shares of stock at 40 % must A buy, who has. 


bought 120 shares at 74 %, 150 shares at 68 %, and 130 shares 
at 54 %-~ so that he may sell the whole at 60 %, and gain 20 % ? 
Ans. 610 shares. 
CASE VI. 


ArT. $79. Given, the quantity and price of the mixture, the 
quantities and prices of one or more ingredients, and the prices of 
the remaining ingredients, to find the quantities of the remaining 
ingredients. 


REvVIEW.-—378. Whatis Case 5? The rule? The proof?’ 
28 4 


4 wy ee 
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Rotz.—From the quantity and cost of the whole mixture, deduct 
the quantities and costs of the given ingredients: the remainders 
will be the quantity and cost of a mixture composed of the remain- 
ing ingredients: from which, the quantities of those ingredients 
can be found by Case III. 

Proor.—By Case I. 


What quantities of sugar at 3 ct. per Ib. and 7 ct. per lb. ; with 
2b. at Scr, and Sib. at 4ct. per lb., will make 16 lb. worth 
6 ct. per lb.? 

Sou.—tThe 2 lb. at 8ct. and the 5lb. at 4ct., make a mixture of 
7lb. worth 86 ct., which, deducted from the 16 1b. worth 96 ct., leaves 
9 lb. worth 60 ct., or 91b. at 62 ct.a lb. Taking 9 1b. and 63 ct. as the 
quantity and price of the mixture whose ingredients are worth 3 ct. 
and 7 ct. alb., find, by Case III, the quantities of the ingredients, 
2 Ib. at 8ct., and 841b. at 7ct. Ans. 


ReEMARK.—There must be at least two ingredients, whose quanti- 
ties are required. 


1. How many bbl. flour at $8, and $8.50; with 300 bbl. at 
$7.50, and 800 at $7.80, and 400 at $7.65, will make 2000 bbl. 
at $7.85 a bbl.? Ans. 200 bbl. at $8 ; 300 bbl. at $8.50 

2. What quantities of tea at 25 ct., and 35 ct. a lb. ; with 14 Ib. 
at 30 ct., and 20 lb. at 50 ct., and 6 lb. at 60 ct., will make 56 |b. 
at 40 ct. a lb. ? Ans. 10 lb. at 25 ct., and 6 lb. at 35 ct. 


XXXIII. INVOLUTION. 


Art. 380. Invoturion is the process of finding a power. 

A power, is the product of a number by itself one or more times. 

The number from which the powers arise, is called the root of 
those powers, and sometimes the first power. 

Powers are of different degrees, 2d, 3d, 4th, &c., according to 
the number of times the root is used in their formation. 

The degree of a power is indicated by an exponent, which is a 
small figure, placed to the right of the root; thus, 7~ signifies 
the 2d power of 7; 5°, the third power of 5. 

The 2d power of a number is called its square, because the area 
of a square is obtained by forming a 2d power; viz., the product of 
the number of linear units in one side by itself. 

The 8d power of a number, is called its cube, because the solidity 


REvrinEw.—379. What is Case 6? The rule? The proof? How 
many ingredients must there be, whose quantities are required? 
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of a cube is obtained by forming a 3d power; viz., the product of the 
number of linear units in one side by itself twice. 


TO FIND ANY POWER OF A NUMBER, 


ArT. 881. Ruiz.—Multiply the number continually by itself, 
until it has been used as often, as the degree of the power indi- 
cates; the last product will be the power required. 

Norres.—l. The number of multiplications will be one less than the 
exponent, because the root is used ¢wice in the first multiplication, 
once as multiplicand and once as multiplier. 

2. When the power to be obtained is of a high degree, multiply by 
some of the powers instead of by the root continually; thus, to get 
the 9th power of 2, multiply its 6th power (64) by its 38d power (8); 
or, its 5th power (82) by its 4th power (16): the rule being, that the 
product of any two powers of a number is that power whose degree is 
egual to the sum of their degrees. . 

8. Any power of 1 is 1; any power of a number greater than 1 is 
greater than the number itself: any power of a number less than 1, 
is Jess than the number itself. 


ART. 382. From Note 2, last Art, 45> « 445 « 4° x4? x 
4% —4!°, but the expression on the left is the 5th power of 4°: 
hence, (4°)? = 41°; that is, when the exponent of the power re- 
quired is a composite number (15), raise the root to a power whose 
exponent is one of its fuctors (3), and this result to @ power whose 
exponent is the other factor (9). 


ArT. 383. Any power of a fraction is equal to that power 
of the numerator divided by that power of the denominator. 

- To raise a mixed number to any power, reduce it to a fractional 
form, and then proceed as just directed. 

Art. 384. The square of a decimal must contain twice, its 
cube, three times as many decimal places as the root, &c.: hence, 
to obtain any power of a decimal, proceed as if it were a whole 
number, and point off in the result a number of decimal places 
_ equal to the number in the root multiplied by the exponent of 
the power. 

¢ EXAMPLES FOR PRACTICE. 
ANS. ANS. 


1: EI Couper ae 030d Wet it a a a | 
BAR ee eeu) ue 2TAda | 1 99: (202) 5d eu 000008 
6°...) ==7776.|10. (4)? =5%, or 390625. 
= 36864./11. (.046)* = .000097336 
Soa a eet 12. (1). ares 
(2)*. . 1. se a's | 13. 20567. . = 4227136. 
(24)% 2. 4 1183] 14. (7.623). = 58.1406} 
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XXXIV. EVOLUTION. 


Art. 885. Evolution is the process of finding a root. 

A root of a number is another number, of which the given 
number is some power. 

Evolution is the reverse of Involution, and is sometimes called 
the Extraction of roots. 


Art. 386. Roots, like powers, are divided into degrees, 2d, 
3d, 4th, &c.: the degree of a root is always the same as the de- 
gree of the power, to which that root must be raised, to produce 
the given number. 

Thus, the 8d root of 348 is 7, since 7 must be raised to the 3d 
power, to produce 348: the 5th root of 1024 is 4, since 4 must be 
raised to the 5th power, to produce 1024. 

Since the 2d and 8d powers are called the sguare and cube, so the 
2d and 8d roots are called the square root and cube root. 


ART. 387. To indicate the root of a number, use the radical 
sign (,/), or fractional exponent. 

The radical sign is placed before the number; the degree of 
the root is shown by the small figure between the branches of 
the radical sign, called the index of the root. 


Thus, 3/18 signifies the cube root of 18; 2/9 signifies the 5th root 
of 9. The square root is usually indicated without the index 2; 
thus, ./10 is the same as 4/10. 

The root of a number may be expressed by a fractional expo- 
nent whose numerator is 1, and denominator is the index of the 
root to be expressed. 

Thus,./ Ts 72, and 4/5 = 53, and 4/64 = 644, and g0 on. 

Nore.—Any root of 1 is 1; any root of a number greater than 1 
is less than the number itself: any root of a number less than 1 is 
greater than the number itself. 


THE SQUARE ROOT. 


Art. 888. The square root of a number is another number 
which, multiplied by itself, will produce the given number; thus, 
7 is the square root of 49, because 7 &X 7 = 49. 

The square root of a number of two figures is found by trial and 
proof: thus /64= 8, because 8 X 8 = 64. if the root can not be 
exactly obtained, the number is called an imperfect square, and its 
root is obtained by trial fo within unity: thus, 75 is an imperfect 
square, because, as it lies between 64 and 81, whose exact square 
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»ots are 8 and 9, its square root must be greater than 8 and less 
than 9, either of which is its square root to within unity, but neither 
its square root exactly. 


Art. 889. A number of more than two figures has two 
figures in its square root; for, being equal to or greater than 100, 
its square root must be equal to or greater than 10. To find the 
square root of such, first prove this 


PROPOSITION. 


If a number is composed of tens and units, its square will con- 
sist of the square of those tens, with twice the product of the tens 


by the units, and the square of the units. ” 
Dem.—Take any number com- 40+ 7% = 47 
nosed of tens and units, as 47, 40+ 7 = 47 
and square it, first separating it 280+ 49 3939 
into its tens and units. The 1600+280 188 


work shows that the square of YRenn.ReNLAO—990nN0 
47 consists of 1600, (the square ARO 0 ce SR Ose? Sa Gey 
of the tens 40), of 560, (twice the product of the tens by the units, 2X 
40 X 7), and of 49, (the square of the units): the same is true of any 
other number containing tens and units. 


Extract. the Square Root of 7396. 


ANnALysis.—Since the number 7396 has 7396(86 
more than 2 figures, its root will be composed 64 — 
of tens and units, and the square will be made 166)996 
up of the square of these tens, with twice the pro- 996 


duct of the tens and units, and the square of the 

units. The square of tens is always hundreds, and since 73, the 
hundreds of the number, lies between 64 and 81, its square root must 
lie between theirs, being greater than 8 and less than 9; hence, 8 is 
the tens’ figure of the root, 9 being too large. As the two right-hand 


-figures (96) are not used in finding the tens’ figure of the root, point — 


them off so as to show distinctly the 73, the only figures to be ex- 
amined for that purpose. 

Subtract the square of the tens, 64 (hundreds), from the given num- 
ber 7396, which is the square of the tens, with twice the product of the 
tens by the units, and the square of the units: the remainder 996, must 
be twice the product of the tens by the units, and the square of the units. 

The square of the units being comparatively small, may be 
neglected for the present, and the 996 regarded as twice the product 
of the tens by the units: divide it by twice the tens (16 tens), to get 
the units. Dividing 996, by 160 (16 tens), or, what is more convenient, 
dividing 99 by 16, the units’ figure is found to be 6. 
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To prove this figure correct, form with it not only twice the product 
of the tens by the units, but also the square of the units, since the 996 
consists of both these parts. To do this conveniently, set the units’ 
figure (6) on the right of the trial divisor (16), and multiply the com- 
plete divisor (166) by the units’ figure (6), thereby making twice the 
product of the tens by the units (160 X 6), and the square of the units 
(6X6); since this produces 996 exactly, 86 must be the exact square 
root of 7936: the same process and explanation apply in obtaining 
the square root of any number, however large. Hence, — 


Art. 390. TO EXTRACT THE SQUARE ROOT OF A NUMBER, 


Rure.—l. Separate the given number into periods of two figures, 
commencing atanits; the left hand period may have 1 or 2 figures. 

2. Take the square root of the nearest square below the left 
hand period: this will be the first figure of the root. 

3. Subtract the square of this figure from the left hand period, 
bring down the neat period; divide the result exclusive of the 
right hand figure, by twice the part of the root already found: 
the quotient will be the 2d figure of the root. 

4, Set this figure of the root on the right of the divisor ; mul- 
tiply the divisor thus completed, by the 2d figure of the root; sub- 
tract the product from the last dividend, and bring down another 
period. 

5. Double the root already found for a trial divisor, find another 
JSigure of the root, and proceed as before, until all the periods 
have been brought down. 


Notrs.—1. If any product is larger than the dividend from which 
it is to be taken, the last figure of the root is too large. 

2. If any dividend, exclusive of its right-hand figure, is not large 
enough to contain its trial divisor, place a cipher in the root, and at 
the right of the divisor; bring down another period and continue 
as before. 

3. When a remainder is greater than the previous divisor, it does” 
not follow that the last figure of the root is too small, wnless that 
remainder is large enough to contain twice the part of the root already 
found, and 1 more; for this would be the proper divisor to go into the 
remainder, if the root were increased by 1. 


EXAMPLES FOR PRACTICE. 
ANS, ANS, 


1. 23809 ee 58: 4) EGO ft Sor eng 
2. /1444 . . . = 38./5. 16499844 . = 4062. 
8. 11881 . . , =109./6. ./49098049 . = 7007. 
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7. /185640625 . = 13625.|11. ./73005 . = 270+ 
8. ./80012304 . = 8945—|12. /3863 . . — 7584— 
9, /6203794 . = 2491—)13. ./1245 x (252)2=8892— 
10. /3444736 . =1856. |14. /(96059601)1 = 99. 
15. /(126)? X (58)? X (604)? . .) = 4414082. 


ART. 391. The square root of a common fraction is the sq. 
root of its numerator, divided by the sq. root of its denominator. 

Norrs.—l. Reduce the fraction to its lowest terms before com- 
mencing the operation, and if the denominator be not a square, make 
it so, by multiplying both terms by the denominator, or some smaller 
number that will answer the purpose. : 

2. The square root of a mixed number may be found by first con- 
verting it into a common fraction, and then proceeding by this rule. 


Extract the Square Root of 349. 


Sou.—Reduce 342 to 2; multiplying both terms by 2, gives 18, the 
square root of which is # nearly. 


1 J% . . o= $ nearly, | 4 Jo728 . |. . = 164 
9, /52. . . =23i nearly. | 5. JZ79 . | = ZF nearly. 
3. Jie 2 2. oe 4 | 6 908 |. = 92 nearly. 


Art. 392. Since the square of a decimal has just twice as 
many decimal places, as the root (Art. 384), the square root of a 
decimal must have exactly half as many decimal places, as the 
number itself; and as the mode of operation is the same as in 
whole numbers, it follows that, 

To get the square root of a decimal, annex a cipher, to make the 
number of its decimal places even, (if it be not so already) ; then 
proceed as with a whole number, pointing off from the root half as 
many decimal places, as are in the given number. 

Notrs.—l. The number of decimal places must be even before com- 
mencing the operation; otherwise it will be impossible to point off in 
the root exactly half as many decimal places as the number contains 

2. The last rule applies also to mixed decimals; also to common 
fractions or mixed numbers, after changing them to decimals. 

3. Since decimal ciphers may be annexed to any whole number or 
decimal, if the square root is not exact, the process may be continued 
by bringing down two decimal ciphers at every step, and pointing 
off one decimal place in the root for every pair of ciphers annexed ; 
and the further the process is carried, the nearer the result is to 
the exact square root. The limit of the error is always one of the 
lowest order in the root. . 
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1. Extract the square root of .07625, Ans. .276 + 
2. Of % in decimal hundredths. Ans. .93 + 
3. Of 2.135 to thousandths, Ans. 1.461 + 
4, Of 3 to six decimal places. Ans. 1.732051 — 


OPERATION. 


3|1.732051 nearly. 


pt 


1732025 


346405 | 1760000 


346410 | 27975 


CONTRACTED METHOD. 


3 | 1.732051 nearly. 


343 | 1100 


1029 
aAte 7100 
6924 


RULE FOR CONTRACTED METHOD, 


Extract the square root as usual, until one more than half of 
the figures required in the root have been determined; to obtain 
the remaining figures, divide the last remainder by the last divisor, 
using the contracted method in Art. 158. 


ee ANS. 
J/0081°. . . . =.09 
PP ASTOG4 eek OTe 
J:08894 . . = .298+ 
pi PA QAL 04 ie ee 21 
. V139.31655 = 11.803-+ 
J% . . =.8165 nearly. 
. J.030625 . . . =.175 
.V18 . . .=38.60555+ 
. f/3.1415926 = 1.77244 
. ¥.00000625 . = .0025 


ANS. 


Ba == ,92582+- 
16. /34§ = §,.8843+ 
17. /9 . . . =.94868+ 
18. J/64. . . =2.5298+ 
19. /10893. . . = 385987 
20. /85 . . . =181.02— 
21. (6102815944 — 
78120.52+ 
22, »/504125310742198 — 
29452735+ 


APPLICATIONS OF SQUARE ROOT. 


Art. 393. To find the side of a square figure of given area. 


Ruite.—Reduce the area, if necessary, to square units; the 


square root of the number thus obtained will be the side of the 
square in linear units of the same name. 
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What is the side of a square field of 10 acres? 
Son.—10 A. = 1600 sq.rd.; then ./1600 sq. rd. = 40rd. Ans. 


1. Find the side of a square field of 122A. 2R. ° Ans. 140rd. 

2. The fencing for asquare field of 8A. 2R.9P. Ans. 148 rd. 

8. Ahas 5A, IR. 7P.; TA. 2R.; and 2A.'3R. 13P. of land, 
in a square: how much fencing will enclose them? Ans. 200 rd. 


Art. 894. A triangle is the space bounded by three straight 
lines, called its sides. 

A right-angled triangle has two sides forming a right angle; 
that is, perpendicular to each other. 

The longest side of a right-angled triangle is called the Aypote- 
nuse; the other two, the perpendicular sides. 


ART. 395. To find the hypotenuse, when the perpendicular 
sides are known, use this 

Ruize.—Square each of the given sides; add the results, and 
extract the square root of the sum. 

If the perpendicular sides of a right-angled triangle are 3 in. 
and 4 in., what is the hypotenuse? 

Sou.—The square of 3 is 9; the square of 4 is 16: their sum is 
25, the square root of which is 5 in., the hypotenuse. 


Art. 396. To find either of the perpendicular sides, when 
the other, and the hypotenuse, are known, use this 

Rure.—Square each of the given sides ; take the difference of 
the results, and extract its square root. 

If the hypotenuse is 13, and one of the perpendicular sides 5, 
what is the other side? 

Sot.—The square of 13 is 169; the square of 5 is 25: the differ- 
ence is 144, whose square root is 12, the other side. 


1. Find the length of a ladder reaching 12 ft. into the street, 


from a window 30 ft. high. Ans. 32.31-+ft. 

2. What is the diagonal, or line joining the opposite corners, of 
a square whose side is 10 ft. ? Ans. 14.142+ft, 

3. What is saved by following the diagonal instead of the sides 
(69 and 92 rd.) of a rectangle? Ans. 46 rd. 

4, A boat in crossing a river 500 yd. wide, drifted with the cur- 
rent 360 yd.; how far did it go? Ans. 616-+-yd. 


ArT. 397. It is known, that similar figures are to each other 
as the squares of their like dimensions ; hence, 
Ist. The ratio of the areas of two similar figures, is equal to 
the square of the ratio of any two like dimensions of them. 
2d. The ratio of any two like dimensions of two similar 
figures, is equal to the square root of the ratio of their areas. 
29 


a 


a 
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One square has a side 32 times as large as another: how many 
times does it contain the smaller? Pe 
S o1.—Since 32 or }” is the ratio of the sides, 489, is the ratio of 
their areas, and the larger contains the smaller 289 = 115 times. 
1. One square is 127 times another: how many times does the 
side of the Ist contain the side of the 2d? Ans. 3%. 
2. The diagonals of two similar rectangles are as 5 to 12: how 
. . 1 9 
many times does the larger contain the smaller? Ans. 333. 


CUBE ROOT. 


ART. 898. The cube root of a number is another number, 
which, being cubed, will produce the given number. 

The cube root of any number containing three figures or less, is 
found by trial and proof; thus, 3/512 is 8, because 8° = 512. 

If the number does not have an exact cube root, as 247, it is called 
an imperfect cube; and its cube-root is obtained by trial, to within 
unity; thus, as 247 lies between 216 and 348, its cube root must lie 
between theirs, 6 and 7. 


Art. 899. Ifa number has more than three figures, its cube 
root will have two figures, tens and units; in order to extract its 
cube root, first prove this 

Proposrtion. — The cube of any number containing tens and 
units, will consist of the cube of the tens, three times the square 
of the tens multiplied by the units, three times the tens multiplied 
by the square of the units, and the cube of the units. 


Dem.— Multiply the (47)> =1600+ 560+ 49 


square of 47 (Art. 389) Ae oe 40 +4 " 
by 47 = 40-+-7. The ———— 
result is the cube of 47, 112004 8920+ 343 , 


which consists of 64000, 64000 + 22400 + 1960 


(the cube of the tens 40), 64000 + 83600 + 5880 +343 
of 388600, (8 times the 

square of the tens multiplied by the units 3 X 1600 X 7), of 5880, (3 
times the tens multiplied by the square of the units 3 X 40 X 49) and 
343, (the cube of the units): and the same may be shown of any num- 
ber containing tens and units. 


Find the Cube Root of 238328. 238°328(62 
ANAL.—Since 288328 216 


has more than 3 figures, 36 <X300—10800 | 22328 


its cube root must con- 
on 66X2XK80= 360 
sist of tens and units; Ix%2= 4 


and 238328 must con- ca a FRR one 
tain the 4 parts men- - 11164 | 22328 
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ral 


tioned in the last proposition, the first of which is the cube of the 
tens’ figure of the root. The cube of tens being thousands, point off the 
three right hand figures, and regard only the 238, which are thou- 
sands. Since this lies between 216 and 343, its cube root must lie 
between theirs, being greater than the former (6) and less than the 
latter (7); hence, 6 is the tens’ figure of the root, 7 being too large. 

Cubing the tens’ figure, 6 (tens), gives 216 (thousands); subtract 
this from the given number; the remainder, 22328, must be the other 
& parts mentioned in the proposition; as the 3d and 4th parts are 
small compared with the 2d, neglect them for the present, and con- 
sider 22328 as the 2d part alone; that is, 5 t¢mes the square of the tens 
muliiplied by the units. 

Divide 22328 by 8 times the square of the tens (3 X 38600), to get 
the units’ figure 2, which must not only be placed in the root, but 
also used to complete the divisor, so that when it is multiplied by the 
units’ figure of the quotient, the product shall contain the 3d and 
4th parts mentioned in the proposition, as well as the 2d part. 

To do this conveniently, increase the trial divisor (10800) by 38 
times the tens by the units (6 X 2 X 380) and also by the square of the 
units’ (2 X 2); for these, when multiplied by the units’ figure (2), 
produce the 3d and 4th parts that must be taken account of. 


Art. 400. The same process and analysis apply to any 
aumber; hence, 


: 


TO EXTRACT THE CUBE ROOT OF A WHOLE NUMBER, 


Rure.—l. Separate the number into periods of 3-figures, com- 
mencing at units; the left hand period may contain 1, 2, or 8 

gures. 

2. Find the cube-root of the nearest perfect cube below the left 
hand period ; this will be the Ist figure of the root. 

3. Cube the 1st figure of the root, subtract it from the left hand 
period, and bring down the next period; this will be the first 
dividend. 

4. Take 3 times the square of the 1st figure of the root, annexing 
2 ciphers, for a trial divisor ; see how often it is contained in the 
Jirst dividend ; the quotient will be the 2d figure of the root. 

5. Under the trial divisor, write 3 times the 2d figure of the root 
multiplied by the figure before tt, annexing one cipher, and also 
the square of the second figure of the root, and add these to the 
trial divisor for a complete divisor. 

6. Multiply the complete divisor by the 2d figure of the root, 
and subtract the product from the first dividend, bringing down 
the next period; this will be the 2d dividend. 

7. Take 3 times the square of that part of the root already found 
jor a trial divisor, find another figure of the root, complete the 
divisor, and so on, until all the periods have been brought down: 
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if there is no remainder, the exact cube root rs obtained, but if 
there is, it is the cube root to within unity. 


Nores.—l. If any product is greater than the dividend above it, 
the last figure of the root is too large. 

2. If any trial divisor is not contained in its dividend, put a cipher 
in the root, two ciphers at the right of the trial divisor, bring down 
another period, and proceed as before. 

3. If any remainder is larger than the previous divisor, it does not 
follow that the last quotient figure is too small, unless the remainder is 
large enough to contain 8 times the square of that part of the root already 
Sound, with 3 times that part of the root, and 1 more; for this is the 
proper divisor to go into the remainder, if the root is increased by 1. 


ANS. ANS. 
Vo R512 oe een = 8, | a af BOURNE a pee 
D. S/IG68S: see DT 0k gel AL ORT BD re teeta tee 
3. 3/7301384. . =194.! 8. 2/782° . = 663764 
4. 94818816 . =456.| 9. 3/(10604499373)3=13 
5. 31067462648. = 1022.| 10. 2/(30840979456)3—=56 


TO FIND THE CUBE ROOT OF A COMMON FRACTION, 


Art. 401. Ruie.—Reduce the fraction to its lowest terms ; 
make the denominator a perfect cube, if it be not so, by multi- 
plying both terms by the square of the denominator or some smaller 
number that will answer the purpose; extract the cube root of the 
numerator for a numerator, and the cube root of the denominator 
Sor a denominator. 


Rs ANS ANS 
in - 4 Sea Baw ee, tte 2+ 4. a/ PAs a ee $3 
2437 = 1. . B+] 5. fists = > OS ae 
3: M45 —= SES 4+- 6. R/ B72, = « - wet 


Art. 402. The cube of a decimal has just three times as 
many decimal places as the root; hence, the cube root of a deci- 
mal must contain just one-third as many decimal places as the 
number itself; hence, 


TO FIND THE CUBE ROOT OF A DECIMAL, 


Rute.—Make the number of decimal places divisible by 3, if - 
they be not so, by annexing ciphers; then proceed as in whole 
numbers, and point off from the root, one-third as many decimal 
vlaces as are in the given number. 
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_— 


34] 


Norres.—l. The number of decimal. places must be exactly 


divisible by 8, otherwise, it would be impossible to point off in the 
root, exactly 4 as many decimal places as are in the number. 
2. This rule applies also to mixed decimals, and to common frac- 
tions after changing them toa decimal form; to extend the process, if 
the cube root is not exact, bring down 3 decimal ciphers at every step 
and make a decimal place in the root, for every 3 ciphers annexed, 


What is 3/189.38754 to 4 decimal places? 


189.375400(5.7426 
125 
7500|64375 
1050 
49160193 


8599} 4182400 


974700 
6840 
16/3926224 
981556} 256176000 
98842800 
34440 
4/197754488 
98877244} 58421512000 


9891169200 
1033560 
36 


9892202796159353216776 


CONTRACTED METHOD. 


189.375400(5.7426 
125 


7500|64375 
1050 
49|60193 


8599} 4182400 


974700 
6840 
16/3926224 


984596] 256176 
19631 


5987 
589 


Art. 403. Ruiz ror ContracteD METHOD. 
Extract the cube root as usual, until one more than half of the 
Jigures required in the root have been ascertained, and then, with 
the last divisor and the last remainder, proceed as in contracted 
division to determine the other figures of the root, except that two 
Jigures are dropped instead of one from the divisor at every step, 


and one from every remainder. 
ANS. 
3/5.088448 . . =1.72 
4/22188.041 . . =28.1 
32.65 . . = 31961544 
8/.0079 . . = .1991632+ 
2/3.0092 . = 1.443724 
2/9315.68 . . = 13.234 


rrr wns = 


ANS. 
3foa op 
Vi . = 315985 
25 =. . = 2.924018 


RTL to. ce eran 
N3 . -« «== 87358 
Al A we = 64866 
4/3822... == 3.38277 
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APPLICATIONS OF CUBE ROOT. 


Art. 404. To find the side of a cube containing a given 
solidity, use the following 


Rutu.—Reduce the solidity, if necessary, to a denomination of 
cubic units ; extract the cube root of the result, and it will be the 
side of the cube in linear units of the same name as the cubic units 
“in which the solidity is expressed. 


Find the side of a cubical box containing 25 bu. 
25 bu. = 25 X 2150.42 cu. in. =53760.5 cu. in.; 
2/53760.5 = 87.75 in. = 8 ft. 13 in. 
1. Of a cube containing 76 cu. ft., 1823 cu. in. Ans. 4 ft. 8 in. 
2. Of a cube equal to a rectangular solid 14 ft. 5 in. long, 6 ft. 8 in. 


wide, 8 ft. 2in. high. Ans. 6 ft. 8.7 in. 
3. Of a cubical tank, to hold 150 bbl. Ans. 8 ft. Tin. 
4, Find the sq. ft. in 1 face of a cube containing 39304 cu. ft. 
Ans. 1156. 
5. The sq. in. in all the faces of a cube containing 8365427 cu. in. 
Ans, 247254. 


Art. 405. Any two similar solids are to each other as the 
cubes of their like dimensions ; hence, 


Ist. The ratio of two similar solids is equal to the cube of the 
ratio of any two like dimensions. 

2d. The ratio of any two like dimensions of similar solids is 
equal to the cube root of the ratio of the solids. 


1. The lengths of two similar solids are 4in. and 50in.; the Ist 
contains 16 cu. in.: what does the 2d contain? Ams. 31250 cu. in. 

-2. The solidities of two balls are 189 cu.in. and 875 cu. in.; the diam- 
eter of the 2d is 174 in.; find the diameter of the Ist. Ans. 103 in. 


EXTRACTION OF ANY ROOT. 


Art. 406. There is a general method of extracting roots, 
called Horner’s method, from its inventor, which has great ad- 
vantages. It is comprised in this 


RULE FOR EXTRACTING ANY ROOT. 


1. Make as many columns as there are units in the index of the 
root to be extracted ; place the given number at the head of the right 
hand column, and ciphers at the head of the others. * 

2. Commencing at the right, separate the given number into 
periods of as many figures as there are columns; extract the re- 
quired root to within unity, of the left-hand period, for the 1st 
JSigure of the root. 


3. Add this figure into the 1st column, multiply it then by itself, 
and set wt in the 2d column; multiply this again by the same 
Jigure, and set it in the 3d column, and so on, placing the last pro- 


en * ne , evi ods abo Pj » an 4g ay 
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duct in the right hand column, under that part of the givén num- 
ber from which the figure was derived, and subtracting it from the 
Sigures above rt. 

4. Add the same figure into the \st column again, multiply the 
result by the figure again, adding the product to the 2d column, 
and so on, stopping at the next to the last column. m 

5. Repeat this process, leaving off one column at the right every 
time, until all the columns have been thus dropped ; then annex one 
cipher to the number in the 1st column, two to the number in the 2d 
column, and so on, to the number in the last column, to which the 
next period of figures from the given number must be brought down. 


6. Divide the number in the last column by the number in the 
previous column as a trial divisor (making allowance for complet- 
ing the divisor); this will give the 2d figure of the root, which 
must be used precisely as the 1st figure of the root has been: and 
so on till all the periods have been brought down. 


Art. 407. The process may often be shortened by this 


Rute ror Conrractep Mernop.— Obtain one less than half of 
the figures required in the root as the rule directs ; then, instead of 
annexing ciphers and bringing down a period to the last numbers 
in the columns, leave the remainder in the right hand column for a 
dividend; cut off the right hand figure from the last nuntber of 
the previous column, two right hand figures from the last number 
in the column before that, and so on, always cutting off one more 
figure for every column to the left. ’ 

With the number in the right hand column and the one in the 
previous column, determine the next Figure of the root, and use ut 
as directed in the rule, recollecting that the figures cut off are not 
used except in carrying the tens they produce. This process vs con- 
tinued until the required number of figures are obtained, observ- 
ing that when all the figures in the last number of any column are 
cut off, that column will be no longer used. 

Rem.—Add to the Ist column mentally; multiply and add to the 
next column in one operation: multiply and subtract from the right 
hand column in like manner, 


Extract the cube root of 44.6 to six decimals. 
Exp.—the trial 


0 0 44.600(3.546823 givisors may be 
2 Rae so Po nee known by ending 

; in two ciphers; the 

90 38175 238136 . complete divisors 
van Bien Marae stand just beneath 
them. After get-° 

1050 375948 111 ting 8 figures of 
1054 8 7659 the root, contract 
1058 3 TA23 the operation by. 


1062 last rule. 
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Extract the 5th root of 1256, to 4 places of decimals. 


0 0 0 0 1256 ( 4.1668 
dof aah 64 256 23200000 
8 48° 3.956 12800000 9743799 
12 96 640000 13456201 1014765 
16 16000 656201 14128805 113733 
200 16201 672604 1454839 

201 16403 689210 1497403 

202 16606 6993 150172 

203 16810 7094 150604 


204 HID 


Rrm.—We have seen (Art. 382) that (43)° = 415, that is, if 4 be 
raised to the 3d power, and this product raised to the 5th power, the 
result will be the 15th power of 4; hence, conversely if the 5th root 
of 41° be taken, and the 8d root of this result, it will give 4, which 
is the 15th root of 41°, that is, the 3d root of the 5th root of a num- 
ber is equal to the 15th root of that number. Hence, 


Rute.— Whenever the index of the root to be extracted can be 
separated into factors, extract successively the roots indicated by 
those factors, and the final result thus obtained will be the rool 
required. 

In using this rule, begin with the smallest roots. 

Thus, to get the 4th root, extract the square root of the square root. 

And to get the 6th root, extract the cube root of the square root. 

And to get the 8th root, extract the sq. root 3 times in succession. 

And to get the 9th root, extract the cube root of the cube root, 
and 80 on. 


ANS. ANS. 
1 9741... =3.1416/4. 8//0004856 . . =.0786007 
DR Bhs eg Me LOABT IS, ORG 2 ee eee 
8. §$/21035.8 . . = 5.254] 6. Vass... . 1.87445 


XXXV. SERIES. 


ART. 408. A Serres is a succession of numbers, each derived 
_ from the preceding, according to a fixed law. 

The numbers which form a series are called its terms; if they 
increase toward the right, it is an Ascending series ; if they de- 
crease toward the right, it is a Descending series: the first and last 
terms are the extremes. Series are Arithmetical or Geometric. 
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ARITHMETICAL SERIES. 


Art. 409. An Arithmetical series is one whose terms increase 
or decrease by the addition or subtraction of a fixed number, called 
the common difference ; as, 2, 5, 8, &¢.; or, 10,7, 4; in which 
the common difference i is 3. 


Art. 410. To find the last (or my term of an arithmetical 
series, when the lst term, common difference, and number of terms, 
are known. 


Ruie.— Multiply the common difference by 1 less than the num- 
ber of terms, and add the product to, or subtract it from, the 1st 
term, according as the series is ascending or descending. 


1. Find the 12th term of the series 3, 7, 11, &c. Ans. 47. 
2. The 18th term of the series 100, 96, &c. Ans. 82, 
8. The 64th term of the series 84, 53, &c. Ans. 1454 
4. The 10th term of the series .025, .037, &c. Ans. 183 


Art. 411. To find the 1st term, when the last term, common 
difference, and number of terms, are known. 


Ru.e.—Transpose the ser tes, and then find its last term; this 
will be the 1st term of the given series. 


Notre.—If the given series is ascending, the transposed one will 
be descending, and vice versa. 


1. Find the Ist term of .....68, 71, having 19 terms. Ans. 17. 
2. Of ....117, 1234, 180, having 6 terms. Ans. 974 
8. Of ....183, 125, 64, having 365 terms. Ans, 22814 


Art. 412. To find the common difference, when the extremes 
and number of terms are known. 


Ruuz.—Divide the difference of the extremes by the number of 
terms less one. 


1. Find the common difference of a series whose extremes are 8 


and 28, and number of terms, 6. Ans. 4. 
2. Extremes are 45 and 203, and number of terms, 14. Ans. 1} 
8. 44th term is 150, and 19th term, 80. Ans. 4% 
4, 4th term is 7, and 14th term, 39. Ans. 8% 


Art. 418. To find the number of terms, when the extremes 
and common difference are known. 


Rute.—Divide the difference of the extremes oy the common 
difference, and add 1 to the quotient. 


1. What is the number of terms in a series whose extremes are 9 
and 42, and common difference, 3? Ans. 12. 

2. Whose extremes are 3 and 104, and com. dif. 3? Ans, 21. 

8. In the'series 10,15... 500? Ans, 99, 
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Art. 414. To insert a given number of arithmetical means 
between two given numbers. 


Ruiz.— Take the given numbers as the extremes, and 2 more than 
the number of means as the number of terms, of an arithmetical 
series, and find the common difference by rule in Art, 412. Add 
this common difference to the smaller number, to get the lst mean ; 
add it to the 1st mean, to get the 2d mean, and so on. 


1. Insert-1 arithmetical mean between 8 and 54. Ans. 31. 
2. 5 arith. means between 6 and 30. Ans. 10, 14, 18, 22, 26. 
8. 2 arith. means between 4 and 40. Ans. 16, 28. 
4, 4 arith. means between 2 and 8. Ans. 2%, 22, 23, 24. 


ArT. 415. To find the sum of the terms in an arithmetical 
series, when the extremes and number of terms are known. 

Ruie.—Multiply half the sum of the extremes by the number of 
terms: the product will be the sum of the series. 

1. Find the sum of the arithmetical series whose extremes are 850 
and 0, and number of terms, 57. Ans, 24225. 

2. Extremes, 100 and .0001: No. of terms, 12345. Ans. 617250.61725 | 


Norer.—It may be necessary to find the extremes or number of 
terms by one of the previous rules, before applying this rule. 


3. What is the sum of the arithmetical series .1, 2, 3, &c., having 
10000 terms ? Ans. 50005000. 

4. Of 1, 3, 5, &., having 1000 terms? Ans. 1000000. 

5. Of 999, 888, 777, &c., having 9 terms? Ans. 4995. 
6. Of 4.12, 17.25, 30.38, &., having 250 terms? Ans, 409701.25 
ie 


Whose 5th term is 21; 20th term, 60; number of terms, 46? 
Ans, 81782. 


GEOMETRIC SERIES, 


Art. 416. A Gromerric Serizs is one, in which each term 
is formed by multiplying the previous one by a fixed number 
called the common ratio. 


ART. 417. To find the last (or any) term of a geometric series, 
when the Ist term, the common ratio, and the number of terms 
are known. 


Ruie.— Raise the common ratio to a power whose degree is one 
less than the number of terms, and multiply the 1st term by it. 

Norr.—The common ratio in a given geometric series may be 
found by dividing any term by the preceding. 

1. Find the last term in the series 64, 32, &., of I2terms. Ans. 3g 


2. In 2, 5, 125, &c., having 6 terms. Ans. 19575 
8. In 100, 20, 4, &., having 9 terms. Ans. 73835 
4. 1st term, 4; com. ratio, 3: find the 10th term. Ans. 787382. 
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5. 8d term, 16; com. ratio, 6: find the 9th term. Ans. 746496. 
6. 83d term, 1024; com.ratio ?: find the 40th term. Ans. 18644 


Art. 418. To find the Ist term, when the last term, number 
of terms, and common ratio are known. 


Ruue.— Transpose the series ; find the last term by the previous 
rule: this will be the 1st term of the given series. 


Notr.—The common ratio of the transposed series will be the 
common ratio of the given series inverted. 


1. Find rie eae wry of the series ...90, 180, of 6 terms. Ans. 52. 
2. Of gs, 753%, having 11 terms. Ans. 75 
8. 9th term, 576; com. ratio, 3: find the lst term. Ans. 729 
4, 18th term, 15625; com.ratio,24: find the 10th term. Ans. 103° 
5. 56th term, 1440; com. ratio, 6: find the 49th term. Ans. 535 


ART. 419. To find the common ratio, when the extremes and 
number of terms are known. 

Rurze.— Divide the last term by the first, and extract that root 
of the quotient whose index is one less than the number of terms: 
this will be the common ratio. 

1. Find the common ratio: Ist term, 8; 4th term, 512. Ans. 4, 

2. Ist term, 442; 11th term, 49375000000. Ans. 10. 

8. 16th term, 729; 22d term, 1000000. Ans. 33. 


Art. 420. To insert a given number of geometric means be- 
tween two given numbers. 


Ruize.—Take the given numbers as the extremes of a geometrical 
series, and 2 more than the number of means for the number of 
terms, and find the common ratio by the last rule; multiply the 
Jirst term by the common ratio, to get the lst mean; multiply this 
by the common ratio to get the Qd mean, and so on. 

1. Insert 1 geometric mean between 63 and 112. Ans. 84. 

2. 4 geometric means between 6 a 192. - Ans. 12, 24, 48, 96. 

8. 8 geometric means between sg$gq and }. Ans. ze/o5, 54m) 72 

4. 2 geometric means between 14.08 and 8041.28. 

Ans. 84.48 and 506.88 


Art. 421. To find the sum of all the terms in a geometric 


» series, when the extremes and common ratio are known. 


Rure.—Multiply the last term by the common ratio; find the 
difference between this product and the first term, and divide it by 
the difference between the common ratio and 1. 


Noreg.—lIt may be necessary sometimes to find one of the extremes 
by one of the previous rules. 

1. Find -the sum of 6, 12, 24, &e., to 10 terms. Ans. 6138. 

2. Of aries, £8198, isi to 20 terms. Ans, 8276734 

8. Of 3, $, of, fa bot tend. Ans. 14234 
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4, Extremes, 25 and 102400; No. of terms, 18. Sum, 204775. 
5. Ist term, 7; 6th term, 1701: No. of terms, 9. Sum, 68887. 
6. 3d term, 40; last (11th) term, 2621440. Sum, 34952525. 
7. 4th term, 216; 8th term, 422; No. of terms, 10. Sum, 214934. 
In an infinite decreasing geometrical series the last term is 0. 
Find the sum of the following infinite geometrical series : 


8. Of 1, 2 4; ee Ans. 2. | 10. Of 3, 8 3%, &c. Ans. 2. 

9. Of 3, os, fas, &c. Ans. 15. | 11.0f 2, 1,8, &. Ans. 84. 

& 12. Of .86 = 8636, &. = Fy + zehh5q, Ke. Ans.7- 
13. Of 849206, of 480, of é. Ans. 22 and 448 and 2. 


XXXVI. PERMUTATIONS. 


ArT. 422. Prrwurations are the changes of order which a 
number of things may undergo. 

To find the number of permutations possible with a given num- 
ber of objects, using them all each time. 


Ruiz.—WMultiply together the series of natural numbers from 
1 to the given number of objects inclusive. 


1. How long can 7 persons sit in different order at table, allowing 


865} da. to a year, and 8 meals a day? Ans. 4 yr. 219 da. 

2. How many changes of order are possible with the letters that 
compose the word anthem ? Ans. 720. 

3. How many different numbers can be expressed by the same fig- 
ures as the number 1234567890? Ans. 8628800. 

4. In how many different ways can the 8 notes of an octave be 
written ? Ans. 40320. 


Art. 423. To find the number of permutations of a given 
number of objects, using a given number less than all, each time. 

Rute.—Multiply together the series of natural numbers, com- 
mencing with 1 more than the number of objects omitted in each 
permutation, and ending with the whole number of objects. 


1. How many permutations can be made of 7 letters, using 3 each 


time ? Ans. 210. 
2. Of 5 letters, using 2 each time? Ans. 20. 
8. Of 6 letters, using 1 each time? Ans. 6. 


XXXVITI. COMBINATIONS. 


Art. 424. Comsrnarions are the different sets containing the 
same number of objects, which may be ee from a given 
larger number of objects. 
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To find the number of combinations possible with a given num- 
ber of objects, using a given number each time. 

Rute.—Find by the last rule, the number of permutations pos- 
sible with the whole number of objects, using as many each time as 
are to be in each combination ; then find by the rule in Art. 422, the 
number of permutations possible with the number of objects in a 
combination, using all each time: the former result divided by the 
latter will give the number of combinations required. 

1. How many combinations of 10 letters, taken 7inaset? Ans. 120. 

2. Of 9 letters, taken 4 in each set? Ans. 126. 

8. Of 8 letters, taken 3 in a set; also, 5 in a set? Ans. Each 56. 


XXXVIII. SYSTEMS OF NOTATION. 


ArT. 425. The radix of a system of Notation, is the number 
of units of each-order which make one of the next higher order. 


The radix of the ordinary or decimal system is 10. Other systems, 
onary, ternary, &c., arise from other radices; as 2, 3, &c. 


Art. 426. To change a number in the decimal system, to any 
other system whose radix is known. 

Ruie.— Divide the given number by the radix of the system to 
which it is to be reduced ; divide this quotient by the radix again, 
and so on, until a quotient is obtained smaller than the radix: 
the last quotient, with the several remainders annexed, will be the 
number in the required system. . 

Norre.—When there is no remainder, place a cipher instead. 

1. Change 8764 in the decimal system, to the binary (2), quinary (5), 
and nonary (9) systems. Ans. 10001000111100; 240024; 138017. 


Art. 427. To reduce a number in any system whose radix is 
known, to the decimal system. 


Route.—Multiply the left hand figure of the given number by the 
radix of the given system, and to the product add the next figure ; 
multiply this sum by the radix again, and add in the next figure, 
and so on, until all the figures have been added in: the last result 
will be the number in the decimal system. 

1. Reduce 7056341 in the octary (8) system, and 201221 in the 
ternary (3) system, to the decimal system. Ans. 1858785; 588. 


Art. 428. To change a number in any system whose radix 
is known, to any other system whose radix is known. 
Ruis.—First reduce the given number to the decimal system by 


the last rule; then reduce this result to the required system by the 
rule in Art. 426. 
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1, Change 4210532 from the senary (6) system to the quaternary ~ 
(4) system. Ans. 801282120. 


ReMARK—Numbers expressed in any other than the decimal 
system, may be added, subtracted, multiplied, divided, &c., as in the 
decimal system, except that im carrying, borrowing, and reducing, take 
1 of any order, not equal to 10 of the next lower, but equal to as many of 
the next lower, as there are units in the radix of the system. 


XXXIX. DUODECIMALS. 


Art. 429. The duodecimal system is the one whose radix is 
12. It is applied in practice to the measurement of surfaces and 
solids; the foot, square foot, or cubic foot, is the unit; the duode- 
cimal divisions are called primes, seconds, thirds, &e. 


Art. 430. For all operations in duodecimals use this 


\uLE.— Change the number of whole feet from the decimal to the 
duodecimal system, if necessary, after which set down the duedeci- 
mat divisions, in order, using © for 10, and © for 11, and sepa- 
rating the units from the duodecimal orders by (:) instead of (.). 

Then proceed with the operation as with ordinary numbers, except 
that carrying, borrowing, reducing, &c., are performed on the basis 
of 12 instead of 10; the result thus obtained will be in the duode- 
cimal system, and the number of whole feet may then be changed to 
the decimal system if necessary. 


RemarRxk.—In adding and subtracting duodecimals, the number 
of whole feet need not be expressed in the duodecimal system. 
Primes are marked ('), seconds (”), thirds (’”), and so on. 


1. Add 3 ft, 2’ 6",(1:ft, 8" 10%) and. 4 fts.7),9'". Ans. Bt. 10° 387, 
2. Subtract 14 ft. 9’ 7” 8” from 20 ft. 10”. Ans. 5 ft. 3’ 2” 4", 
8. Multiply 3 ft. 8’ 4" by 7 ft. 2’ 4”. Ans. 26 sq. ft. 6’ 11” 5” 4”, 
4. What is the surface of a board 138 ft. 8’ long by 1ft. 9’ 8” wide? 
Ans, 24 sq. ft. 2’ 5". 
5. Of a floor 32 ft. 8’ 4” long by 21 ft. 6’ 8” wide? 
Ans. 704 sq. ft. 8’ 11” 6” 8”. 
6. What is the solidity of a log 16 ft. 2’ 4” long by 1 ft. 9’ wide and 
10’ 6” thick? Ans. 24 cu. ft. 9’ 6" 10” 6”, 
7. Divide 14 ft. 3’ 11” 4” by 8. Ans\4 Tie ares 
S) Divide 22 ft. 1° 2" 9" by Sf. Ans. 7.25 = Th. 
9. Divide 58 sq. ft. 9’ 2” 2” by 6 ft. 3’ 2”, Ans. 8£t: 7. 
10. Divide 99 cu. ft. 9’ 11” by 17 sq. ft. 4’ 4”. Ans. 5 ft. 9’. 
11. Divide 64 cu. ft. 10” 10’ by 26 ft. 6’ 2”. Ans. 2sq. ft. 5’. 
12. How long must a board be, that is 1 ft. 5’ wide, to contain 19 sq. 
oP 2 ee Ags. 38 fat" 1A 
13. What is the hight of a rectangular log which contains 165 cu. ft, 
2' 2” 8’, and is 21 ft. 4’ long by 3 ft. 1’ 2” wide? Ans. 2 ft. 6’. 


RemMARK.—If the pupil prefers, he may solve these examples 
according to the method explained in Ray’s Arithmetic, Third Book, 
Art. 276, similar to the operations in compound numbers. 
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XL. MENSURATION OF SURFACES. 


Art, 431. A Parallelogram is a figure bounded by four 
straight lines, and whose opposite sides are equal and parallel. 


If the adjacent sides are perpendicular to each other, the figure is 
a rectangle; if they are also equal, it is a square. 


To find the area of any parallelogram, rectangle, or square, 


Ruie.— Multiply the base and altitude together, after expressing 
them in the same denomination: the product will be the area in 
square units of the same name. 

Note.—the dase is any side;. the altitude is the perpendicular or 
shortest distance from the opposite side to the base. In a rectangle 
and square, two adjacent sides are the base and altitude. 


1. Find the area of a parallelogram whose base is 9 ft. 4in. and 

altitude 2 ft. 5 in. Ans. 22 sq. ft. 80 sq. in. 
2. Of an oil cloth 42 ft. by 5 ft. 8 in. Ans. 264 sq. yd. 
3. How many tiles 8 in. square in a floor 48 ft. by 10 ft.? Ans. 1080. 


Art, 482. A Triangle is a figure of 3 sides; any side is the 
base; the altitude is the perpendicular or shortest distance to the 
base from the opposite vertex, or corner. 

To find the area of a triangle with the base and altitude. 


Ruue.— Take half the product of the base and altitude, after ex- 
pressing them in the same denominations ; this will be the area in 
square units of the same name. 


To find the area of a triangle with the three sides. 


Roxe.—Take half the sum of the sides; subtract each side from 
it; multiply together the three remainders and the half sum; ex- 
tract the square root of the product; this will be the area in square 
units. 

1. Find the area of a triangle whose base is 72rd. and altitude 
16 rd. Ans. 3A. 2R. 16 P. 

2. Base 13 ft. 8in.; altitude 9ft.6in. Ans. 62 sq. ft. 1385 sq. in. 

8. Sides 1 ft. 10in.; 2ft.; 3ft.2in. Ans. 1 sq. ft. 102—sq. in. 

4, Sides 15rd.; 18rd.; 25 rd. Ans. 3B. 13.66—P. 


Art. 433. A Trapezoid is a figure of 4 sides, two of which 
are parallel but not equal, and are called the bases. 


To find the area of a trapezoid. 


Route.— Take half the sum of the bases and multiply it by the 
altitude, after expressing them in the same denomination: the 
product will be the area in square units of the sume name. 

Novrse.—tThe altitude is the perpendicular between the bases. 

1. What is the area of a trapezoid whose bases are 9 ft. and 21 ft. 
and altitude 16 ft.? _ s Ans. 240 sq. ft. 

2. Bases 43 rd. and 65 rd.; altitude 27 rd.? Ans. 9 A. 18P. 
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ArT. 434. To find the area of any irregular figure bounded 
by four or more straight lines. 


Rute.—Sceparate the figure into triangles by joining its angular 
points ; find the area of each triangle, and take their sum for the 
area of the figure. 


1. What is the area of a figure made up of 3 triangles whose bases 
are 10, 12, 16 rd. and altitudes 9, 15, 103 rd.¢ ing, 1 Uo ee 

2. Whose sides are 10, 12, 14, 16 rd. in order, and distance from the 
starting point to the opposite corner, 18 rd.? Ans. 1 A. 3.9—P. 


PLASTERERS’, PAINTERS’, AND PAVERS’ WORK, 


ART. 435. Is computed by the sq. yd.; glaziers’ work by 
the sq. ft. or pane; carpenters’ and joiners’ work by the sq. yd., 
and sometimes by the square, which is 10 ft. square, and con- 
tains 100 sq. ft. 

1. Find the cost of roofing a house 60 ft. long and 22 ft. 9 in. from 
the ridge to the eaves, at 86 ct. a sq. yd. Ans. $109.20 
. 2. How much wainscoting in a room 25 ft. long, 18 ft. wide, and 
14 ft. 3in. high, allowing a door 7 ft. 2in. by 3 ft. 4in., and two win- 
dows, each 6 ft. 8in. by 3 ft. 6in., and a chimney 6 ft. 4 in. by 5 ft. 6 
in.; charging the door‘and windows half-work? Ans. 12887 sq. yd. 

3. How many squares in a partition 156 ft. 9 in. long by 10 ft. 4 in. 
high? Ans. 16.1975 

4, Find the cost of flooring and joisting a house of 3 floors, each 48 
ft. by 27 ft. deducting from each floor for a stairway 12 ft. by 8 ft. 3 
in., allowing 9 in. rests for the joists; estimating the flooring and joist- 
ing between the walls at $1.46 a sq. yd., and the joisting im the walls 
at 76 ct. a sq. yd.; each row of rests being measured 48 ft. long by 9 
in. wide. Ans. $600.78 

5. What is the cost of plastering a partition 7 ft. 8in. long and 10 
ft. 8 in. high, at 45 ct. a sq. yd., deducting a door 6 ft. 3 in. by 2 ft. 10 
in.? Ans. $3.04 

6. How many sq. yd. of plastering in a room 80 ft.long, 25 ft. wide, 
and 12 ft. high, deducting 38 windows, each 8 ft. 2 in. by 5 ft., 2 doors 
each 7 ft. by 3 ft. 6in., and a fire-place 4ft. 6in. by 4 ft. 10in.; the 
sides of the windows being plastered 15 in. deep? And what will it 


cost, at 25 ct. a sq. yd.? Ans. 2154 sq. yd.; cost $53.88 
7. Find the cost of painting a wall 14 ft. by 93 ft., at 18 ct. a sq. 
yd., except a chimney 4 ft. 6 in. by 3 ft. 10 in. Ans. $2.314 


8. How much painting on the sides of a room 20 ft. long, 14 ft. 6 in. 
wide, and 10 ft. 4in. high, deducting a fire-place 4 ft: 4in. by 4 ft., 
and 2 windows each 6 ft. by 3 ft. 2 in.? Ans. 7357 sq. yd. 

9. Find the cost of glazing the windows of a house of 3 stories, at 
20 ct. a sq. ft. Each story has 4 windows, 3 ft. 10 in. wide; those in 
the Ist story are 7 ft. 8in. high; those in the, 2dj 6 ft. 10 in. high; in 
the 8d, 5 ft. 8 in. high. ¥ Ans. $60.563 
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10. The cost of lining a tank 2 ft. 10 in. long, 2 ft. Gin. deep, 2 ft. 
wide, with zinc, at 10 lb. to the sq. ft, and 6ct.alb. Ans. $17.90 


11. Find the cost of paving a court 50 ft. by 20 ft. 6in., at 75 ct. a 
sq. yd. Ans. $85.42 
12. Of paving a court 150 ft. square; a walk 10 ft. wide around the 


whole being paved with flag-stones at 54 ct. a sq. yd., and the rest at 
815 ct. a sq. yd. ‘Ans. $927.50 


Art. 486. <A Circle is a figure bounded by a circumference, 
which is every-where equally distant from a center within. 


The diameter is any line passing through the center and terminated 
on each side by the circumference; the radius is half the diameter, 
being the distance from the center to the circumference. 


Art. 437. To find the circumference from the diameter. 
Ruie.— Multiply the diameter by 3.14159265, or 233. 
Norz—+°2 may be used for 3.14159265, being nearly the same. 


1. What are the circumferences whose diameters are 16; 221. 72.165 
and 452 yd.? Ans. 50.265482; 69.900486; 226. 6973; 1420 yd. 


ART. 438. To find the diameter from the circumference. 
Rutx.— Divide the circumference by 3.14159265, or 223. 


1. What are. the diameters whose circumferences are 56, 1824 
316.24 and 639 ft.? Ans. 17.82539, 58.09, 100.66232 and 203.4 ft. 


‘ART. 489. To find the area of a circle from the diameter. 

Rute. — Square. poll of the diameter and multiply it by 
Pe 14159265 (or 335). 

To find the area of a circle from the circumference. 


Rue.—Square half the circumference and divide wt by 
3.14159265 (or 228), 


To find the area of a circle from the circum. and diameter. 
Rute.—Multiply the circumference by + of the diameter. 


Nore.—tThe last rule can be shown to be identical with the others 
by Art. 437; to prove it, consider a circle made up of small triangles, 
having their bases on the circumference and their vertices at the 
center. The area of each triangle is equal to the base multiplied by 
half its altitude (the radius). (Art. 482.) All of them, or the circle, 
will be equal to the sum of their bases, that is, the circumference, 
multiplied by half the radius, or, which is the same, by one-fourth of 
the diameter. 

1. Find the areas of the circles with diameters 10ft.; 2 ft. 5in.; 13 yd. 
1 ft. Ans. 78.54 sq. ft.; 660.52 sq.in.; 189 sq. yd. 5.637sq. ft. 

2. Whose circumferences are 46 ft.; 7ft. 8in.; 6yd. 1ft. 4 in, 

Ans. 168.386 sq. ft.; 48q. ft. 26.822 sq. in.; 29.7448 sq. ft. 

3. ncaa 47.124 ft., here 15 ft. Ans. 176.715 sq. ft. 
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4, Find the area of a ring whose breadth is 2in., and diameter in- 
side, 9 in. Ans. 69.115-- sq. in. 


ART. 440. To find the diameter or circumference from the area. 


Ruuie.— Divide the area, expressed in square units, by 
3.14159265 (or 323); the square root of the quotient will be the 
radius; twice the radius will be the diameter; and 3.14159265 
(or 2°32) times the diameter will be the circumference. 

1. Find the diameter and circumference of a circular field con- 
taining 10 A. Ans. D. 46.14 rd., cire. 141.8 rd. 

2. Of a circle containing 8sq. ft. 116 sq. in. 

Ans. D. 40.18 in., circ. 126.23 in. 


MENSURATION OF SOLIDS. 


Art. 441. A Prism is a solid having two equal and parallel 
bases, and whose longitudinal faces are parallelograms. 

The bases may be triangles, quadrilaterals, or figures with any 
number of sides, and the prism is called triangular, quadrangular, &c., 
accordingly. 

If the bases are parallelograms, the solid is called a parallelopiped ; 
if they are circles, it is called a cylinder. 

The altitude of any prism or cylinder is the perpendicular between 
the levels of the bases. 


Art. 442. To find the solidity of any prism or cylinder. 


Rutze.—Find the area of one base in square units, and multi- 
ply it by the altitude expressed in linear units of the same name; 
the product will be the solidity in cubic units of that name. 

Note.—The area of the base, whether it be a triangle, parallelo- 
gram, or circle, is found by one of the previous rules. 

1. What is the solidity of a prism whose bases are squares 9 in. on 


a side, and whose altitude is 1 ft. 7 in.? Ans. 1589 cu. in. 
2. Whose altitude is 64 ft., and whose bases are parallelograms 2 ft. 
10 in. long by 1 ft. 8in. wide? Ans. 30 cu. ft. 1200 cu. in. 
3. Whose altitude is 7 in. and whose base is a triangle with a base 
of 8in. and an altitude of 1 ft.? Ans, 336 cu. in. 
4. Whose altitude is 4ft. 4in. and whose base is a triangle with 
sides of 2, 25 and 3 ft.? Ans. 10.75 cu. ft. 
5. What is the solidity of a cylinder whose altitude is 105 in. and 
the diameter of whose base is 5 in.? Ans. 206.167 cu. in. 


Arr. 448. <A Pyramid is a solid with a single base, and 
tapering regularly to a point called the vertex. 

The base may be a triangle, quadrilateral, &c., and the pyramid is 
called triangular, quadrangular, &c., accordingly. 

If the base is a circle, the solid is called a cone. 

The altitude of a pyramid or cone is the perpendicular from the 
vertex to the base or the level of the base. 
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Art. 444. To find the solidity of any pyramid or cone. 


-Rurz.—Find the area of the base in square units ; multiply it 
by one-third of the altitude expressed in linear units of the same 
name; the product will be the solidity in cubic units of that name. 


1. Find the solidity of a pyramid whose altitude is 1 ft. 2 in., and 


whose base is a square 44 in. to a side. Ans. 945 cu. in. 
2. Whose altitude is 15.24 in. and whose base is a triangle having 
each side 1 ft. Ans. 316.76 cu. in. 
38. Whose altitude is 69 ft. and whose base is a parallelogram 384 ft. 
long by 26 ft. wide. Ans. 20382 cu. ft. 
4. The solidity of a cone whose altitude is 5ft. 8in. and the di- 
ameter of whose base is 2 ft. lin. Ans 5cu., ft. 1668.85 cu. in. 


Art. 445. A right prism or right cylinder stands perpen- 
dicular to its bases, the altitude being equal to the length. 

A right pyramid is one whose vertex is equally distant from the 
angular points of the base, and the sides of whose base are all equal. 

A right cone is one whose vertex is equally distant from all points 
in the circumference of the base. 

In a right pyramid and right cone the altitude falls at the center 
of the base. — 


ArT. 446. The surface of a solid is its outside or visible part. 

The convex surface is all the surface but the base or bases. 

The slant hight of a right pyramid or right cone is the shortest dis- 
tance from the vertex to the boundary of the base. 


Arv. 447. To find the convex surface of a right prism or right 
cylinder. : 

Rue.—Multiply the boundary of the base by the altitude, after 
expressing them both in the same denomination ; the product will 
be the convex surface in square units of the same name, 


Notes.—l. To get the whole surface, add in the areas of the two 
bases. 

2. To prove the rule, consider that the convex surface of a right 
prism or right cylinder when rolled out on a plane, becomes a rec- 
tangle whose adjacent sides are the altitude of the solid and the boun- 
dary of its base. 

1. Find the convex surface of a right prism with altitude 11+ in, 
and sides of base, 54, 63, 82, 104, 9 in. Ans. 450 sq. in. 

2. Of a right cylinder whose altitude is 13 ft. and the diameter of 
whose base is 1 ft. 25 in. Ans. 6 sq. ft. 92.6 sq. in. 

3. Find the whole surface of a right triangular prism, the sides of 
the base 60, 80, and 100 ft.; altitude 90 ft. Ans, 26400 sq. ft. 

4, The whole surface of a cylinder; altitude 28ft.; circumference 
of the base 19 ft. Ans. 589.455 sq. ft. 


Art. 448. To find the convex surface of a right pyramid or 
right cone. 
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Rute.—Multiply the boundary of the base by half the slant 
hight, after expressing them in the same denomination ; the pro- 
duct will be the convex surface in square units of the same name. 

‘Nores.—l. To get the whole surface, add in the area of the base. 

2. To prove the rule, consider the convex surface as made up of 
triangles reaching from the vertex to the boundary of the base, their 
altitude being the slant hight of the solid, and their bases making 
the boundary of its base. 

1. Find the convex surface and whole surface of a right pyramid. 
whose slant hight is 225 ft.; the base 640 ft. square. 

Ans, Cony. surf. 288000 sq. ft.; whole surf. 697600 sq. ft. 

2. Of a right cone whose slant hight is 66 ft. 8in.; radius of the 
base 4 ft. 2 in. Ans. 125663.706 sq.in.; 13838517,6876 sq. in. 

Art. 449. A Sphere or Globe is a solid bounded by a curved 
surface, which is at all points equally distant from its center. 

The diameter of a sphere is any line passing through the center and 
terminated both ways by the surface. 

The radius is half the diameter, being the distance from the center 
to the surface. 


ArRv. 450. To find the surface of a sphere from its diameter. 
Rutz.— Multiply the square of the diameter by 3.14159265 (or 


352). the product will be the surface in square units. 
Novrxe.—tThe surface of any sphere is just equal to the area of four 
circles having the same diameter as the sphere. 
1. What are the surfaces of two spberes whose diameters are 27 ft. 
and 10 in.? Ans. 2290.221-+- sq. ft., and 314.16 sq. in. 


Art. 451. To find the solidity of a sphere from its diameter. 

Ruie.— Multiply the cube of the diameter by 3.14159265 (or 
353) - take & of the product: this will be the solidity in cubic units. 

To find the solidity of a sphere from its surface and diameter, 

Rote.—Multiply the surface expressed in square units by § of 
the diameter expressed in linear units of the same name; the pro- 
duct will be the solidity in cubie units of that name. 

Notrs.—l. If the surface only is given, divide it by 3.14159265 
(or 253); the square root of the quotient will be the diameter: then 
apply the rule. 

2. To prove the second rule, which is identical with the first, con- 
sider the sphere to consist of small pyramids having their vertices 
at the center and their bases on the surface, the altitude of each 
being the radius of the sphere. i 

1. Find the solidity of a sphere whose diameter is 6 mi., and sur- 
face, 113.097335 sq. mi. Ans. 113.097385 cu. mi. 

2. Of a sphere whose diameter is 4 ft. Ans. 83.5103 cu. ft. 

8. Of a sphere whose surface is 40115 sq. mi. Ans. 7554994 ou. mi. 
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Art. 452. A Frustum of a pyramid or cone is what remains 
after cutting off its top, making the upper base parallel to the lower. 


The altitude of a frustum is the perpendicular or shortest distance 
between the levels of the bases, 

The slant hight of a frustum of a right pyramid or of a right cone, 
is the shortest distance between the boundaries of its bases, measured 
on its convex surface. 


Art. 4538. To find the convex surface of a frustum of a 
right pyramid or of a right cone. 


Rute.—Take half the sum of the boundaries of its two bases, 
and multiply it by the slant hight, after expressing them in the 
same denomination: the product will be the convex surface m 
square units of the same name. 


Nores.—l. To get the whole surface, add in the areas of the bases. 
2. The reason of this rule is seen from that of the trapezoid. 


1. Find the convex surface of a frustum of a pyramid with slant 
hight, 84 in.; lower base, 4in. square; upper base, 24 in. square. 
Ans. 434 sq. in. 
2. The convex surface and whole surface of the frustum of a cone; 
the diameters of the bases, 7in. and 3in.; the slant hight, 5 in. 
Ans. Conv. surf. 78.5898 sq. in., whole surf. 124.0929 sq. in. 


Art. 454. To find the solidity of a frustum of a right pyra- 
mid or frustum of a right cone. 


Rurze.—Find the areas of the two bases, also of a mean base 
equal to the square root of the product of the other two ; take the 
sum of the three, and multiply it by 3 of the altitude; the product 
will be the solidity in cubic units. 

1. Find the solidity of a frustum of a pyramid whose altitude is 
1 ft. 45. in.; lower base, 103 in. square; upper, 47 in square. 

Ans. 974534 cu. in. 

2. Of a frustum of a cone; the diameters of the bases being 18 in. 
and 10 in.; the altitude 16 in. Ans. 2530.08 cu. in. 


MASONS’ AND BRICKLAYERS’ WORK. 


Art. 455. Masons’ work is sometimes measured by the cubic 
foot, and sometimes by the perch, which is 164 ft. long, 13 ft. wide, 
and 1 ft. deep, and contains 165 K 15 XK 1 = 24? cu. ft, or 25 
cu. ft., nearly. 


ART. 456. To find the No. of perches in a piece of masonry. 


Rutz.—Find the solidity of the wall in cubic feet by the rules 
given for mensuration of solids, and divide it by 243. 

Norr.—Brick work is generally estimated by the thousand bricks; 
the usual size being 8in. long, 4in. wide, and 2in. thick. When bricks 
are laid in mortar, an allowance of yy is made for the mortar. — 


th 
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1. How many perches of 25 cu. ft., in a pile of building stone 18 ft, 
long, 84 ft. wide, and 6ft.2in. high? Ans. 37.74 = 373 nearly. 
2. Find the cost of laying a wall 20 ft. long, 7 ft. 9in. high, and with 
a mean breadth of 2 ft., at 75 ct. a perch. Ans. $9.39 
3. The cost of a foundation wall 1ft. 10 in. thick, and 9ft. 4in. high, 
for a building 36ft. long, 22ft. 5in. wide outside, allowing for 2 doors 


4 ft. wide, at $2.75 a perch. Ans. $192.98 
4. The cost of a brick wall 150 ft. long, 8 ft. 6in. high, 1 ft. 4in. thick, 
allowing ;'y for mortar, at $7 a thousand. Ans. $289.17 


5. How many bricks of ordinary size will build a square chimney 
86 ft. high, 10 ft. wide at the bottom and 4 ft. at the top, outside, and 
3 ft. wide inside all the way up? Ans. 89861-+- 

SuceeEstion.—Find the solidity of the whole chimney, then of the 
hollow part; the difference will be the solid part of the chimney. 


GUAGING. 


Art. 457. Guaging is finding the contents of vessels, in 
bushels, gallons, or barrels. 


To guage any vessel in the form of a rectangular solid, cylinder, 
cone, frustum of a cone, &c. 


Rute.—Find the solidity of the vessel in cubic inches by the 
rules already given; this divided by 2150.42 will give the contents 
in bu.; by 282 will give it in beer gal.; by 231 will give it in wine 
gal., which may be reduced to bbl. by dividing them by 314. 

Nore.—In applying the rule to cylinders, cones, and frustums of 
cones, instead of multiplying the square of half the diameter by 
8.14159265, and dividing it by 231, multiply the square of the diameter 
by .0034, which amounts to the same, and is shorter. 


1. How many bushels in a bin 8ft. din. long, 3 ft. 5in. high, and 
2 ft. 10 in. wide? Ans. 64.18 bu. 

2. How many wine gallons in a bucket in the form of a frustum 
of a cone, the diameters at the top and bottom being 13in. and 10in., 


and depth 12 in.? Ans. 5.4264 gal. 
3. How many barrels in a cylindrical cistern 11 ft. 6 in. deep, and 
_ 7ft. 8in. wide? Ans. 126.0733 
- 4, In a vat in the form of a frustum of a pyramid, 5 ft. deep, 10 ft. 
square at top, 9 ft. square at bottom ? Ans. 107.26 bbl. 
5. In a well 3 ft. wide, and 12 ft. deep? Ans, 20.1435 bbl. 


ArT. 458. To find the contents in gallons of a cask or barrel. 

When the staves are straight from the bung to each end, consider 
the cask as two frustums of a cone, and calculate its contents by 
last rule; but when the staves are curved, use this 


Rurz.—Add to the head diameter (inside) two-thirds of the 
difference between the head and bung diameters; but if the staves 
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are only slightly curved, add six-tenths of this difference ; this gives 
the mean diameter; express it in inches, square it, multiply rt by 
the length in inches and this product by .0034: the product will 
be the contents in wine gallons. 


Norre.—After finding the mean diameter, the contents are found 
as if the cask were a cylinder. 


1. Find the number of gallons in a cask of beer whose staves are 
straight from bung to head, the length being 26in., the bung diameter 
16in., and head diameter 13 in. Ans. 15.28 gal. 

2. In a barrel of whisky, with staves slightly curved, length 2 ft. 
10 in., bung diameter 1 ft. 9in., head 1 ft. 6 in. Ans. 45.82 gal. 

3. In a cask of wine, with curved staves, length 5 ft. 4in., bung 
diameter 3 ft. 6in., head diameter 3 ft. Ans. 348.16 gal. 


TUNNAGE OF VESSELS. 


CARPENTERS’ RULE. 


Art. 459. For single-decked vessels, multiply together the 
length of the keel, the breadth at the main beams, and the depth of 
the hold, all in feet, and divide the product by 95. 

If the vessel is double-decked, proceed as for single-decked ves- 
sels, except that the depth of the hold is not measured, but assumed 
to be half the breadth at the main beam. 


GOVERNMENT RULE. 


If the vessel is double-decked, measure its length from the fore 
part of the main stem, to the after part of the stern-post, above 
the upper deck; measure the breadth at the broadest part above 
the main wales, half of which breadth shall be accounted the 
depth; then deduct from the length three-fifths of the breadth, 
multiply the remainder by the breadth, and the product by the 
depth, and divide the result by 95 for the. tunnage. 

If the vessel is single-decked, proceed as with double-decked 
vessels, except that the depth, instead of being assumed half of the 
breadth, should be measured from the under side of the deck-plank 
to the ceiling of the hold. 


Art. 460. To find the tunnage more accurately, use this 


Ruie.—Find the plumb or perpendicular hight, from the lowest 
point of the deck to the water-line; take a mean breadth between 
the breadth on deck and the breadth at the water line; also a 
mean length of hull between the length on deck and the length at 
the water-line; express these dimensions in feet; multiply them 
together, and divide the product by 35.84 for the tunnage. 


Notrs.—l. The water line is the line made on the outside of the 
aa by the surface of the water, when the vessel floats without any 
oad. 
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2. The product of the mean length, breadth, and depth to the water- 
line, gives the number of cubic feet displaced, by putting a full load 
_ in the vessel; this, multiplied by 623, gives the weight of that water 

in lb., and this divided by 2240 becomes tuns; but, instead of mul- 
tiplying by 625, and dividing by 2240, get the tuns at once by di- 
viding by 35.84, since oa =. This water is of the same weight 
as the load which displaces it; that is, the tunnage of the vessel. 


1. What are the carpenters’ and government tunnage of a single- 
decked vessel, whose length of keel is 84 ft., breadth of beam 28 ft., 
and depth of hold 9 ft.? Ans. Carp. 223 T. nearly; Gov. 1784 gt 

2. Also a double-decked vessel, 150 ft. keel and 3864 ft. breadth 
of beam? Ans. Carp. 10373 T. nearly; Gov. 887 T. 

3. Also, by the 3d rule, of a vessel, mean length, 93 ft. 4in., mean 
breadth, 26 ft. 7 in., depth to the water line, 4ft. 3in.? Ans. 294T. 

4, How many bushels of coal (801b.) can be shipped on a boat 
78 ft. long, 22 ft. wide, and 5ft. to the water line, leaving 1 ft. 8in. 
above the water? Ans, 4468? bu. 


XLI. MECHANICAL POWERS. 


ArT. 461. The Mechanical Powers are six, viz.: the Lever, 
Wheel and Axle, Inclined Plane, Screw, Pulley, and Wedge. 


All machines contain one or more of these powers. 


The power in a machine is the force applied, as steam, horses, 
weights, hand-power, &c. 


The weight is the obstacle overcome. 


One of the chief obstacles to the working of machinery is friction ; 
that is, the rubbing and interference of the parts of the machine 
itself: this is generally estimated at 4 of the power applied. 


Art. 462. The power and weight in a machine are to each 
other inversely as their velocities; hence, 


TO COMPARE THE POWER AND WEIGHT IN A MACHINE, 


Ruiz.—The power : the weight : : the distance the weight 
moves in the direction of resistance : the distance the power 
passes through in the same time. 


Norr.—Any three terms being given in this proportion, the fourth 
may be found by Art. 249. : 
THE LEVER 


Art. 463. Isa bar movable about a fixed point called a 
Sulerum ; there are three kinds: 


ist. When the power and weight are on different sides of the fulcrum. 
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2d. When the power 
and weight are on 
the same side of the 
fulcrum, the power 
being nearer the ful- 
crum. 

3d. When the power and the 
weight are on the same side of 
the fulcrum, the weight being nearer 
the fulcrum. A 


Ant. 464. To compare the power and weight in any lever. 


Ruie.—The power : the weight :: the distance of the weight 
from the fulcrum : the distance of the power from the fulcrum. 

Notx.—This rule is the same in fact as the general rule (Art. 462); 
for the distances passed over by the power and weight in the same 
time, depend on their distances from the fulcrum. 


1. What weight 10in. from the fulcrum, is balanced by a power of 


40 lb., 4 ft. 8in. from the fulcrum? Ans. 224 \b. 
2. What power, 6 ft. from the fulcrum, will sustain a weight of 
1080 Ib., 1 ft. 4 in. from the fulcrum? Ans. 240 |b. 


3. How far from the fulcrum must a person weighing 160 lb. stand, 
to balance a weight of 1200 1b., 2ft. 8in. from the fulcrum? Ans. 20 ft. 


THE WHEEL AND AXLE 


Arr. 465. Is a sort of lever. The 
radius of the wheel and the radius of 
the axle are parts of the lever, and the 
center of the axle is the fulcrum. 

The power acts at the circumference of 
the wheel, and the weight at the cireum- 
ference of the axle, by means of a rope. 
The distances passed over by the power 
and weight in the same time, will be the 
circumferences of the wheel and of the 
axle; hence, 


Noter.—tThe diameters may be used instead of the ciroumferencouaaay 
if desired, since they vary as the circumferences. ae 


a 
1. The diameter of the wheel is 6 ft., of the axle, 8in.} the weight 
is 720 lb.: find the power, allowing } for friction. Ans. 1063 Ib. 
2, The diameter of the wheel is 9ft. 4in., of the axle 1 ft. 2in.; the 


power is 185 lb.: find the weight, friction £. Ans. 1184 Ib. 
3. The diameter of the axle is 10in., the power, 140 Ib., the weight, - 
1750 lb.: find the diameter of the wheel. Ans. 10 ft. 5 in. 
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THE INCLINED PLANE 

Art. 466. Is used to raise or lower heavy bodies. The power 
must fall a distance equal to the length of the plane, in order to 
raise the weight a distance equal to its hight; hence, 

Rute.— The power : the weight : : the hight of the plane : the 
length of the plane. 

1. What power will roll a bbl. of flour (1961b.) up an inclined 
plane 7 ft. 6in. long, inta.a wagon 38 ft. 4in. high? Ans. 874 lb. 

2. What weight can a man capable of lifting 3001b. roll up an 
inclined plane 8 ft. long, and 5 ft. 4in. high? co nk 450 Ib. 


THE SCREW 
Art. 467. May be considered an inclined plane, called the 
thread, wrapped round a cylinder. 
The power is generally applied by a lever fixed firmly into Re 
head of the cylinder. The power describes the circumference of a 


circle whose radius is the lever,;while the weight is moved the dis- — 


tance between two contiguous HP as hence, 


Ruite.—The power : the weight :: the distance between two con- 
tiguous threads : 223 times twice the length of the lever. 

Nots.—tThe last term is the circumference described by the power. 
- 1. What weight will be moved by a power of 500 1b. acting at the 
end of alever 15 iit. long, by means of a screw whose threads are 15 in. 
apart, allowing 4 for friction? 8 Ans. 251827 Ib. 

2. What power will lift 28400 lb. by a screw with threads 7 of an 
inch apart, and a lever 6ft. long ? Ans. 47;'5 lb. 


THE PULLEY 


Art. 468. Is a grooved wheel, movable about 
its center, the power and weight being connected 
by a cord running in the groove. 


The single pulley affords no advantage except in 
the direction of applying the power. 

In a system of pulleys, observe that for every 
movable pulley around which the cord runs, the 
power passes over twice the distance the weight is 
lifted; hence, 

Rute.—The power : the weight :: 1 : twice the 
number of movable pulleys. 


1. The power is 25lb., the number of movable 


pulleys 8: what is the weight ? Ans. 400 1b. 
2. The weight is 15001b., the number of movable 
pulleys 6: what is the power? Ans. 125 1b. 


Novte.—The Wedge is a double inclined plane, 
and the power : the weight : : the head of the 
wedge : its length; but the friction is so great in 
this machine, and the power is so much infiuenced 
by other considerations, that it is very difficult to 
obtain satisfactory practical results by any method 
of calculation, and hence no examples are given. 


* ba 
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Art. 469. ILLUSTRATIONS OF MECHANICAL POWERS. 


ProsuEmM 1.—To find the pressure of the steam in pounds, on each 
square inch of the surface of the boiler of a steam engine. 


Rute.—NMultiply the weight at the end of the steam guage by tis 
distance from the fulcrum, and divide the product by the distance 
of the valve from the fulcrum; this quotient divided by 273 times 
the square of half the diameter of the valve, gives the pressure on 
each square inch of the boiler. 

Norr.—tThe distances and diameter of the valve must be in inches. 


1. The weight on the guage is 58lb., and is 1 ft. 10in. from the 
fulcrum; the valve is 4in. from the fulcrum, and its diameter is 3in.: 
what is the pressure ? Ans. 45 lb. to the sq. in. 

2. The weight is 361b., its distance from the fulcrum 2 ft. 4in.; 
the valve is 45 in. in diameter, and is 3in. from the fulerum: what 
is the pressure ? Ans. 21 1b. to the sq. in. 


Pros. 2.—To find the horse power of a steam engine. 


Rure.—NMultiply the pressure in lb. on the square inch of the 
boiler by 223 times the square of half the diameter of the cylinder 
in inches, and this product by twice the length of the cylinder in 
feet, and this product by the number of double strokes made by 
the piston in a minute, and divide this by 44000 ; the quotient as 
the horse-power of the engine. 


N ore.—this rule makes no allowance for the cooling of the steam 
in passing from the boiler to the cylinder, by which its elastic force 
is diminished. In high-pressure engines this is considerable, and 
in some more than others. An allowance may be made for this, 
based on experience, or the pressure of the steam in the cylinder 
may be determined by its temperature. 


3. If the pressure is 341b. per sq. in., the diameter of the cylinder 
2 ft. 6in., its length 7 ft., and the piston makes 18 double-strokes per 
minute, what is the power of the engine? Ans. 188 horse-power. 


4. If the pressure is 44 1b. per sq. in., the diameter of the cylinder 
1 ft. 8in., its length 6 ft., and the paddle-wheel makes 20 revolutions 
a minute, what is the power of the engine? Ans. 75 horse-power. 


To TeAcHERS.—The Student is supposed to have learned the 
demonstrations of the Rules in series and subsequent subjects, from 
‘“‘Ray’s Arithmetic, Third Book’: hence they are omitted here. 
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XLII. PROMISCUOUS EXERCISES. 


Art. 470. FIFTY EXAMPLES TO BE ANALYZED. 


1. If I gain } ct. apiece by selling eggs at 7 ct. a dozen, how much 
apiece will I goin by selling them at 9ct.a dozen? Ans. 775 ct. 


2. If I gain 4 ct. apiece by selling apples at 3 fora dime, how 
much apiece would I lose by selling them 4 for a dime? nara 4 ct. 
3. If I sell potatoes at 374 ct. per bu., my gain is only 2 of what 
it would be, if I charged 45 et. per. bu.: ‘what did they cost me? 
Ans. 26} ct. per bu. 
4. If I sell my oranges for 65 ct., I gain 3 ct. apiece more than if 
I sold them for 50 ct.: how many oranges have I? Ans. 40. 


5. If I sell my pears at 5 ct. a dozen, I lose 16 ct.; if I sell them at 
Sct. a dozen, 1 gain llct.: how many have I, and what did they 


cost me ? Ans. 9 SPren at 6% ct. per dozen. 
6. If I sell eggs at 6 ct. per dozen, I lose 2 ct. apiece; how much 
per dozen must I charge, to gain ct. aplege? ‘Ans. 22 ct. 
7. 2 of a dime is what part of 3 ct.? Ans. 5 
8. If I lose 2 of my money and spend 4 of the remainder, what 
part have I left? Ans. 52 
9, A’s land is 4 less in quantity than B's, but ip better i in quality: 
how do their farms compare in valane Ans. A’s =4%5 of B s 
10. If } of A’s money equals 4 of B’s, what part of B’s equals 2 of 
A’s? Ans. j 


11. I gave A, 32; of my money, and B, 75 of the remainder: who 
got the most, and what part? ANS, B got z5 of it more than A. 


12. A. is 2 older than B, and B, 3 older than C: how many times 


is A as old as C? Ans. 24 
13. 3 of my money equals 4 of yours; if we put our money 
together, what part of the whole will I own? Ans. 5% 
14. How amare thirds in 32 Ans. 14 
15. Reduce 4 % to thirds; 2 to ninths; and 3 to a fraction, whose 
numerator shall be 8. Ans. 22 thirdas xe ninths; Th 
16. What fraction is as much larger than 5 as % is less than 4 
: Ans. if 
17. After paying out + and 4 of my money, I had left $8 more than 
I had spent: what had I pe first ? Ans. $80. 
18. In 12 yr., I shall be ¢ 5 of my present age; how long since was 
I 3 of my present pees Ans. 84 yr. 
19. Four times 3 of a number, i ig, 12 less than the number: what is 
the number? Ans. 108. 


20 A man left => of his piopetty 3 to his wife, 2 of the remainder 
to his son, and the balance, $4000, to his daughter: what was the 
estate ? Ans. $22000. 


21. I sold an article for } more than it cost me, to A, who sold it 


“for $6, which was 2 less than it cost him: what did it cost me? 
Ans. $8. 
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22. A is 2 older than B; their father, who is as old as both of them, 
is 50 yr. of age: oy old are A and B? Ans. A, 275 yr5 B, 224 yr. 


23. A pole was 3 under water; the water rose 8 ft., and then there 
was as much under water as had been above water before : how long 


is the pole? Ans. 182 it. 
24. Ais # as old as B; if he were 4yr. older, he would be ;%5 a8 
old as B; how old is each? Ans. A, 20 pico SF ats yr. 
25. Vs money is $4 more than 2 of B’s, and $5 less than 3 of B’s 
how much has each? Ans. A, $76; B, $108. 
26. 3 of A’s age is ? of B’s, and A is 83 yr. the older: how old is 
each ? Ans. A, 815 yr.; B, 28 yr. 
27. If 3 boys do a work in 7 hr., how long will it take a man who 
works 45 times as fast as a boy ? Ans. 4% hr. 
28, If 6 men can do a work in 54 days, how much time would be 
saved, by employing 4 more men? Ans. 24 days. 
29. A man and 2 boys do a work in 4hr.; how long would it take 
the man alone, if he worked equal to 3 boys ? Ans. 6% hr. 


380. A man and a boy can mow a certain field in 8hr.; if the boy 
rests 33 hr., it takes them 93 hr.: in what time can each do it? 
Ans. Man, 18} hr.; boy, 20 hr. 
31. Five men were employed to do a work; two of them failed to 
come, by which the work was protracted 45 days: in what time could 
the 5 have done it ? Ans. 62 days. 


32. 38 men can doa work in 5 days; in what time can 2 men and 
3 boys do it, allowing 4 men to work equal to 9 boys? Ans. 44 da. 


83. A Mn and a boy mow a 10 acre field; how much more does 
the man mow than the boy, if 2 men work equal to 5 boys? 
Ans. 42 A. 
34. 6 men can do a work in 43 days; after working 2 days, how 
many must join them so as to complete it in 82 da.? Ans. 4 men. 


35. 8 men can do a work in 62 days; atic beginning, how soon 
must they be joined by 2 more, so ‘a8 to complete it in 5g days?. 
| Ans. In 22 days. 
_ 86. 7 men can build a wall in 54 days; if 10 men are Sh iieed: 
what part of his time can each rest, and the work be done in the 
same time? : Ans. 76 
37. 9 men can do a work in 84 days; how many days may 3 re- 
main away, and yet finish the work i in the same time by sna be 5 
more with them? Ans. 53 
38. 10 men can dig a trench in 74 days; if 4 of them are absent 
the first 25 days, how many others must they then bring with them, 
to complete the work in the same time? Ans. 2. 
39. At what times between 6 and 7 o’clock are the hour hand and 
mines hand 20 min. apart? 
Ans. 10+% min. after 6, and 54,8 min. after 6. 
40, At what times between 4 and 5 o’clock is the minute hand as 
far from 8 as the hour hand is from 3? 
*\ Lan Ans, 824; after 4; and 49,; min. after 4, 
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41. At what time between 5 and 6 o’clock, is the minute hand mid- 
way between 12 and the hour hand? when is the hour hand midway 
between 4 and the minute hand? : , 

Ans. 1835's min. after 5; and 36 min. after 5. 

42. A, Band C dine on 8 loaves of bread; A furnishes 5 loaves; 
B, 3 loaves; C pays the others 8d. for his share: how must A and B 
divide the money? Ans. A takes 7d.; B, 1d. 

43. A boat makes 15 mi. an hour down stream, and 10 mi. an hour 
up stream: how far can she go and return,in9hr.? Ans. 54mi. 

44, I can pasture 10 horses or 15 cows on my ground; if I have 


9 cows, how many horses can I keep? Ans. 4, 
45. A’s money is 12 % of B’s, and 16 @ of C’s; B has $100 more 
than C: how much has A? Ans. $48. 


46. Hight men hire a coach; by getting 6 more passengers, the ex- 
pense to each is diminished $14: what do they pay for the coach? 
iin Ans. $3823 
47. A company engage a supper; being joined by 2 as many more, 
the bill of each is 60 ct. less: what would each have paid, if none 
had joined them? Ans. $2.10 
48. By mixing 5 lb. of good sugar with 31b. worth 4 ct. a Ib. less, 
the mixture is worth 8} ct. a lb.: find the prices of the ingredients. 
Ans. 10 ct. and 6 et. a Ib. 
49. By mixing 101b. of good sugar with 61b. worth only 3 as much, 
the mixture is worth 1 ct. a lb. less than the good sugar: find the 
prices of the ingredients and of the mixture. 
Ans. Ingredients, 8 ct. and 54 ct.; Mixt., 7 ct. per Ib. 
50. A and B have the same money; if A had $20 more, and B, $10 
less, A would have 24 times as much as B: what has each? 
Ans. $324 
Art, 471. PRACTICAL EXAMPLES. 


1. What is the least sum that can be paid with quarters, dimes, 
or 3 ct. pieces ? Ans. $1.50 

2. Aand B pay $1.75 for a quart of varnish, and 10 ct. for the 
bottle; A contributes $1, B, the rest: they divide the varnish 
equally, and A keeps the bottle: which owes the other, and how 


much ? Ans. Bowes A 24 ct. 
3. Find the difference between 4 sq.ft. and 4 foot square; also be- 
tween } cu. ft. and } ft. cubed. Ans. 82 sq. in.; 405 cu. in. 


4. How far does a man walk, while planting a field of corn 285 ft. 
square, the rows being 3 ft. apart and 3 ft. from the fences ? 
Ans. 5 mi. 6 rd. 6 ft. 
5. How far apart should the knots of a log-line be, to indicate 
every half-minute a speed of 1 mi. per hour? Ans. 44 ft. 
6. I bought 25 sheep for $56: if I had got 3 more for the same 
sum, how much less per head would I have paid? Ans. 24 ct. 
7. Find the lenst number which, divided by 2, 3, 4,5, and 6, leaves 
a remainder | each time. Ans. 61. 
8. How many carats in gold consisting of 1 pwt. 1g gr. pure gold 
and 3.5 gr. alloy? Ans. 213°... 
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9. Until recently the pay of a congressman was $8 a day during 
the session, and $8 for every 20 mi. he traveled in going to and 
coming from the capital: how far did.one live from the seat of gov- 
ernment, whose pay for a session of 158 days, was $2104? 

Ans. 1050 mi. 


10. Land worth 91000 an acre, is worth how much a foot front of 
90 ft. depth ; apis 7 0 for streets ? Ans. $2.295--. 


11. Reduce 3, § 8, +3, +2, to the least common cep meng 


12. I buy stocks at 20 % discount, sted sell thet at 10 10% pr emium: 
what per cent. do I gain? Ans. 873 %. 

13. [invest and sell at a loss of 15 %; I invest the proceeds again, 
and sell at a gain of 15 %: do I gain or lose on the two speculations, 
and how many per cent.? Ans. Lose 2} %. 


14, I sell at 8 % gain, invest the proceeds and sell at an advance 
of 124 x %; invest the proceeds again, and sell at 4 % loss, and quit 
with $1166. 40: what did I start with? Ans. $1000. 

15. I can insure my house for $2500, at 5 % premium annually, 
or permanently, by paying down.12 annual premiums: which should 
I prefer, and how much will I gain by it, if money is worth 6 % per 
annum to me? Ans. The latter; gain, $113.3834 

16. Aowés B $1500, due in lyr. 10 mon. He pays him $300 ae 
and a note of 6 mon. for the balance: what is the face of the note, 


allowing interest at 6 % ? Ans. $1080.56 
17. IfI charge 12 % per annum compound interest, payable quar- 
terly, what rate per annum is that? Ans, 1220881. h. 
18. How many square oo ai in one face of a cube which contains 
2571358 cu. in.? Ans. 18769. 
19. What is the side of a cube which contains as many cubic inches, 
as there are aia inches in its surface ? Ans. 6 in. 
20. If 125 % of what I receive for an article, is gain, what is 4 may. 
rate of gain ? Ans. 142 % G. 


21. The boundaries of a square and circle are each 20 ft.; which 
contains the most, and how much? Ans. Circle; 6.851 sq. ft. nearly. 
22. If I pay $1000 fora d5yr. lease and $200 for repairs, how much 
rent payable quarterly is that equal to, allowing 10 % interest ?. 
Ans. $307.92 a year. 
23. What is the value of a widow’s dower in property worth 
$3000, her age being 40, and interest 5 % ? Ans. $669.50 
24. Bought eggs on credit; the first time one dozen, and every 
succeeding time 3 more. My last purchase was 7s dozen. The bill 
was presented for 120doz.: how much too large was ie Ans. 5} doz. 
25. What principal must be loaned Jan. 1, at 9 %, to be re- paid by 
5 installments of $200 each, payable on the first day of the five suc- 


ceeding months? Ans, $978.10 
26. After spending 25 % of my money, and 25 % of the remain- 
der, I had left $675: what had I at first? Ans. $1200. 


27. Thad a 60 day note discounted at 1 % a month and paid $4.30 
above true interest: what was the face of the note? Ans. $11112.93 
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28. If the draft is 71b., the tare 18 %, and the net weight 14 cwt. 
1 qr. 5 1b., what is the gross weight ? Ans. 17 cwt. 1 qr. 25 1b. 


29. BauPhe stock at 5 % discount and sold at 3 % premium, gain- 
ing $180: what did I invest? Ans. $2137.50 


30. Bought stock at 20 % discount; sold out at 45 % gain, realiz- 
ing $2204: what did I invest? Ans. $1520. 

81. Invested $10000; sold out at a loss of 20 %: how much must 
I borrow at 4 %, so that 4 investing all I have at 18 4, I may re- 
trieve ap loss ? Ans. $4000. 


32. If } of an inch of rain falls, how many bbl. will be caught by 
a cistern which drains a roof 52 ft. by 38 ft? Ans. 9.776-+- bbl. 


33. The tax on a lot, with 2 years’ penalty, amounts to $275.924: 
if the rate of taxation for the 1st year was 1;°%?5 %, and for the 3d 
year 1,45 %, and the penalty is 80 % of the tax; what is the lot 
assessed ? Ans. $7500. 

34. A father left $20000 to be divided’ among his 4 sons, aged 6 
years, 8 years, 10 years, and 12 years, respectively, so that each 
share, placed at 44 % compound interest, should amount to the same 
when its possessor became of age (21 yr. : what were the shares ? ' 

Ans. $4860.34 ; $4761.59: $5199.78; $5678.29 

35. $30000 of bonds bearing 7 % interest, payable semi-annually, 


and due in 20 yr. are bought so as to yield 8 % payable semi-an- 
nually: what is the price ? Ans. $27031.08 


36. I sell a lot for $4850; $250 payable at 6 mon. ,13 yr., 2} yr,, 
84 yr., and 44 yr. each, and the balance in 5 yr.: if money is worth 
10 I per annum to me, what is the cash value of the sale? 

Ans. $8228.14 

37. A, B, and C are partners; A puts in $240 for 6 mon., B a cer- 
tain sum for 12 mon., fe $160 for a certain time; when they close up, 
A has $300, B, S600 ; C, $260: find B’s stock and O’s time. 

Ans. $400 and 15 mon. 

38. The stocks of 8 partners, A, B and C, are in trade 8, 10, and 
7 mon. respectively; and their gains are $115.50, $204.75 and 
$183.75 respectively: find their stocks, the difference between B’s 
and C’s being $220. Ans. A’s, $550; B’s, $780; C’s, $1000. 

39. The stocks of 3 partners, A, B, and C, are $350, $220 and 
$250, and their gains $112, $88 and $120 respectively: find the time 
each stock was in trade, B’s time being 2 mon. longer than A’s. 

Ans. A’s, 8mon.; B’s, 10 mon.; C’s, 12 mon. 

40. By discounting a note at 20 % per annum,I get 225 % per 
annum interest:. how long does the note run? Ans, 200 days. 

41. A debt is to be paid in 4 equal installments at 4, 9, 12,20 
months respectively ; its cash value is $750, allowing 5 5% simple 
interest: what is the debt? Ans. $784.74 - 


42. I bought a horse for $156 due in 8 months, and sold him at 
once for $180: find the gain per cent.; int.45 %. Ans. 1811 4. 
43. A receives B57. 90, and B, $29.70, from a joint ieediaaces if 
A invested $7.833 more ‘than B, what did each invest ? 
% Ans. A, $16.083 ; B, $8.25 
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44. A borrows a sum of money at 6 %, payable semi-annually 
and lends it at 12 %, payable quarterly, and clears $2450.85 a year 


what is the sum? _ Ans. $388485.87 
45. Find the sum, whose true discount by simple interest for 4 yr., 
is $25 more at 6 %, than at 4 % per annum. Ans. $449.50 


46. I invested $2700 in stock at 25 % discouyt, which pays 8 % 
annual dividends: how much must I invest in stock at 4 % discount 
and paying 10 % annual dividends, to secure an equal income? 

Ans. $2764.80 

47. Exchanged $5200 of stock bearing 5 % interest at 69 %, for 
stcck bearing 7 % interest at 92 %, the interest on each stock having 
been just paid: what is my cash gain, if money is worth 6 % to 
me? Ans. $216.663 

48. Bought goods on 4mon. credit; after 7mon.I sell them for 
$1500, 23 % off for cash; my gain is 15 %, money being worth 6 %- 


what did I pay for the goods? Ans, $1252.94 
49. The 8th term of an Arithmetical series is 76, and the 34th 

term, 206: what is the 19th term? Ans. 181. 
50. The 9th term of a geometric series is 187781, and the 18th 

term, 11160261: what is the 4th term? Ans. 567, 


51. My eapital increases every year by the same per cent.; at th> 
end of the 8d year, it was $13310; at the end of the 7th year, it was 
$19487.171: what was my original capital, and the rate of gain? 

Ans. $10000 and 10 %. 


§2. Find the length of a minute-hand, whose extreme point moves 
4 inches in 3 min. 28 sec. Ans. 11.02— in. 
58. Three men own a grindstone, 2ft. 8in. in diameter: how many 
inches must each grind off, to get an equal share, allowing 6 in. waste 
for the aperture ? ; 
Ans, 1st, 2.822—in.; 2d, 3.621+-in.; 3d, 6.557— in. 
54. A, B and OC were partners: A put in $600 for 8mon.; B, $400 
for 4mon.; C, $700: the gain was $120, of which C got $385: how 


long was C’s money in trade? Ans. 2 mon. 
55. I sold an article at 20 % gain; had it cost me $300 more, I 
would have lost 20 %: find the cost. Ans. $600. 


56. A boat goes 16} miles an hour down stream, and 10 mi. an 
hour up stream: if it is 224 hr. longer in coming up than in going 


down, how far down did it go? Ans, 585 mi. 
57. If an article had cost me 10 % less, my rate of gain would have 
been 15 % more: what was my rate of gain? Ans. 35 %, 


‘58. Bought a check on a suspended bank at 55 %; exchanged it 
for railroad bonds at 60 %, which bear 7 % interest; what rate of 
interest do I receive on the amount of money invested? 

. Ans. 21355 %. 

59. Bought sugar for refinery; 6 % is wasted in the process; 380 % 
becomes molasses, which is sold at 40 % less than the same weight 
of sugar cost; at what % advance on the first cost, must the clarified 
sugar be sold, so as to yield a profit of 14 % on the investment? 

Ans. 50 %. 
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(= Many questions usually solved by Algebra, are susceptible 
of easy and elegant Arithmetical solutions. The following are 
from ‘ Ray’s Algebra.’ 


60. A servant was hired for 1 yr. at £8 and his livery; in 7 mon. 
he left, and received £2 138s. 4d. and his livery; what was the value 
of the livery? Ans. £4 168. 

61. A smuggler had brandy which he held at $198; after selling 
10 gal., a revenue officer seized 4 of the remainder, by which his 
receipts on the whole were cut down to $162; how many gallons had 
he, and at what price? Ans. 22 gal. at $9 a gal. 

62. A workman was engaged for 28 da.; every day he worked he 
received 75 ct., and every day he was absent he forfeited 25ct. At 
the end of 28 days he received $12: how many days did he work? 

Ans. 19. ° 

63. From a bag of money which contained a certain sum, there was 
taken $20 more than its half; from the remainder, $30 more than its 
third; and from the remainder, $40 more than its fourth, and then 
nothing was left. What sum did it contain? Ans. $290. 


64. A bought eggs at 18 ct. a dozen; had he bought 5 more for the 
same sum, they would have cost him o4 ct. a dozen, less. How many 
eges did he buy ? . Ans. 6 

65. A person bought sheep for $94; having lost 7, he sold } the 
remainder at prime cost, for $20. How many sheep had he at first ? 

Ans. 47. 

66. For every 8 sheep a farmer keeps, he plows 1 A. of land, and 
keeps 1 A. of pasture for every 5 sheep; how many sheep does he 
keep on 825 A.? Ans. 1000. 

67. A person has just 2 hr. spare time; how far may he ride in a 
stage which travels 12 mi. an hour, so as to return home in time, 
walking back at the rate of 4 mi. an hour? Ans. 6 mi. 

68. If 65 lb. of sea-water contain 2 lb. of salt, how much fresh 
water must be added to these 65 lb., so that 25 lb. of the new mix- 
ture shall contain but 4 oz. salt? Ans. 185 |b. 

69. A grocer knows neither the weight nor first cost of a box of 
tea. He only recollects that if he had sold the whole at 380 ct. a lb., 
he would have gained $1, but if he had sold it at 22 ct. a Ib., he 
would have lost $3. Find the number of 1b. in the box, and the rst 
cost per lb. Ans. 50 Ib. at 28 ct. 

70. A, B and © are paid $16. 74 for doing a piece of work; A and 
B together could do § g of it, in the same time that A and C ‘do 2 of 
it, or B and C do 2 of it; how must they divide the money ? 

Ans. A gets $7.02; B, $5.94; C, $3.78 


THE END. 


Just Published,—A Kuy, embracing full and lucid Solutions to 
‘he Examples in ‘Ray’s Higher Arithmetic.’ 
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